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I/} (57) Abstract: There are provided a decoding device and method, a program recording medium, and a program capable of improving 
the performance of decoding of a modulated code which has been encoded according to a variable length table. A 17PP-SISO 
decoding section (181) uses the Viterbi decoding algorithm and the BCJR decoding algorithm according to the 17PP encoding table 
(201) and the trellis expression expressed by a path 1-to-l corresponding to each state transition of the entire encoding process, 

^ thereby SISO-decoding the signal from a PR-SISO decoding section (81) 
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LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) t§^ars^<7)&i^y, ±T<&«g(&i£«&s*<Rr 

m): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 

— *SIE# ■ 

a)*V^>xy- hj 



and supplying the SISO-decoded signal to a turbo decoding section (84) via a deinterleaver (83). The turbo decoding section (84) 
executes turbo decoding processing for the output from the 17PP-SISO decoding section (181). The present invention can be applied 
to a recording/reproduction device for recording and reproducing a signal onto/from a recording medium such as a high-density 
optical disc. 

(57)^: *S§UBIi. i*£g^-:?jUizS^Tl^b£;^ 

i 7 ppa)ff^kf-^2o i iza-^^T. &mtmm±i*o>&ftmm&t i m i i:«iSLfc/utis$tis 

8 1^b©fi^SISO«§U SlSOttfJtlfcf^ 7^>*U-/*8 3^lt, * -tH«^SP 8 4 IC 
fitlS-r^o $-tK«*HP8 4I*. 1 7PP-S I SO«#gpi 8 1 £ (Btti * £*f fUC. £ -7KaH§-fll3I£Sfrr 
4o **Wf*. J»««*^-rX^«:ifO[)iB«««*(c«**IB»L. W&-r*IB»W**«lcaffl"C#*. 
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Hennas xtfum^ zrvfr^mmMft, Mmz.-?*??*. 
5 &&w&, m^-mm&£xjf%m^ -^vyy^mmmfc, f^/n^7A(ci 

10 ITit&flf 

£r^#-&5 P RML (Partial Response Maximum-Likelihood) ft if (^S^^ag 

ftsts i mmn^-ihm 1 1 . p Rmm s& i 2 % & zxpm^-n 1 3 k «t 9 ^ 

20 £ns 0 

^^nfcm^-^s ^#^-^4 i - 1 ts^v^T, mfevmmft^rKft^k 

U fS#(-if^^)^JPS^^Ox.fc^F^ti^t-i-i LT. PRCPartial Response)® 
25 {fi&i 2\zmtii-Z>o fc*5 % $JRB£ Ltli s Mi^ ft^n o , l <Dl@i&:£:;fe# 

*ve^d, ki:^^ (d, k) mmtet'frm^btiZo 
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PR2(Partial Response class —2 : /<— *r /U U X xjf # y 7. 

-ffcg&l 1 frhXjj£%ht^¥rik\m^--k, NRZ I (non return to zero Invert 
5 ed)?£-5§-teU NRZ I^^$n^f-^%^$^fc|B#^*fc^|^jl$tt 
Sia^^^^-^^vy^fB^ (Mark Edge Recording) -ftm^m^Xm^ir Z> 0 

m^ui 3& s PR-t^ifSfai3 i&£T$$zmm^i®3 2(^5^$^ 

^k^SfP2 2^b^^tbfc{f#^m^-«-ra„ PR-t^fc^^§P3 lte, 
PRiiftSSl 2fab(D{mf=r7b>bs NRZ I ^-^--fb^o «£ t^P R 2 ^-^-^/W^S^SV^ 

t> u^wn^tm^m-rmmmmm^mmmKr^^xmrn v± h^^f 

15 feilfcNR Z I f f ft^J itKP R 2f t^/W b V ^ ^t^lcS 

ftf^;Hl-2 (£38, ftftf-^4 1-l*JitK4 1-2^, 
S'J-t^^^^v^^, ill:, ftf^^4 1 Sr^TLT*3^ x P 

(turbo) ^-5§^LD P C (Low Density Parity Check) ff^^r, I3^£#: 
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AMR (ftfafR (tM^JJttiM*) ) «:A^j-t-*^S^*>«. i-3tC*>*> ? ^-aif«F*^ 
LDP C##(D8HMBte:«: N i$CA7J (Soft-Input) Sr-^it«^5f *s*>«. L7c 

5 (Soft-Output) Sr^JbfeJttLtf^Cfes&V^o 

«Tl*5R5iIfc»o"C«Hi Lfc hV y ^ti^ffi^T, B C J R (Bahl-Cocke-Jeine 
k-Raviv)7^=f!;X^^SOVA (Soft-Output Viterbi Algorithm) 

ti^T, Wft'feot^ 0¥;tff. Mfc^C-TV ^ (MO) ^fB#W^-f- 
5^£-{CfflV^tL-C^<5 (1, 7) R L L (Run Length Limited) (Standar 
d ECMA(^Hth^aiSl3t^#m^-195)(DJ; 5^¥*B^#fb^-^Sr^V^ 

15 ^ClLTft, ^r© h UV xmm^mX'foy^ (1, 7) R L L^-^-^r^V^ 
S^f^-g-gPfcB:, ^-^^^ig^-r 6 ^ i^lsri tfC "Turbo Deco 
ding with Run Length Limited Code for Optical Stage'" (E. Yamada -ftft,^ N 
The Japan Society of Applied Physics N - Vol. 41, M 1753 WTb^fg 1756 
Ks 2 0 0 2#3/13§fT) (£*T> *#ffS:»l fc*#£*LTVN3 0 

20 iiT\ RLLffiit ^P^^ttS "1" 4: " 1 " (Dfflfcmtititi 

"0" ©»*SSJ|S$nTVN<5«F#T?fci5. "1" b "1" ©IB^SHfc "0" 
©f/h7yvy^^d, i^7^vy^^^kiLt, (d, k ) RLLi:^ 

25 ^2©#«|^j3V^Tfi N Bi©MW9F*flstti lliftfcotfWe 
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#-5HbffP 6 1 fc^ ^-^1^7 1, ^y^yw<!7 2fcj:t;RLL(Run 
Length Limited) ^-^>fbtP 7 3 K<£ ^tUf&^So * -^WHbgP 7 II*. ^# 

?£-*§-te£P 9i, S?0#-^-fbg|J 9 3 feiW^IW 9 4ti 

ra^i&agp 9 4 Km^i-So y — 9 2 g^^gp 9u i^b^^a 

10 £/&U ^§1^51^9 4^^^-1-50 WSI^S^ 4 te s -*JJ 7^ y h^(J 1 *3 

^^^^72 fc£, ?-7$n-%lkU 7 I £ty A^ $frfcfi^Jffi/^£Mr>*# 
x:. MtK#^&tLfcff-^$rRLL#^bgP7 3^m^i-S 0 PLL^<b§P7 3 
15 f* N (1, 7) RLL©itftf^;HOUtLTfc!), RLL^Ffftf^ 
:t7W1 0 1 KS^T, -T>^ y — ^7 2^bA^J$^fc{f-^^ (l, 7) RL 

L^kt, p Riiitss 1 2 ^m^j-r^o 

1g-^g&6 2« x PR-S I SO (Soft-Input Soft-Output) ^-^-gB 8 1 N R 
LL-S I SOm^rU8 2 S t*W X^ y — ^8 3 33 i I** — ^^-^^5 8 4^<fc D 

20 ^^agp2 2^f>#t^^tvfcm-§-^ : «^s-t-5 0 PR-SI SO 

It|5 8 1li N PRiiffB&l 2 (Dff-^^ NRZIffftUilFPRaf 

bfc b V-y *SgL£r3fc£>. ^fefettfcNR Z I ^-§-fb*5=ttKPR 2^^^/I^O h 
uy ^^^^-^T^ S I SO (Soft-Input Soft-Output) m^&Mffl^ 
25 S I SO^^-^tlfcff^- (ifc'ltfg) ^RLL-SISOlf§i58 2 ^Mt§. 

RLL-SISOS^82(4, PLL^W7 3^ff5 (1, 7) RL 
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m^rnKfe^xmrnvtc hnj^amsr**^ &#>t>tnt a, 7) r l l © h 
i/y ^*m^-s^v^T, pr-si so«#gps l^b^m-^^s 1 soitu 
s 1 som^-^^fcft^-^^v^^y-^s 3M#ys-rs 0 

- -T% !3 3:foJ;7J?@4&#fl£LT, (1, 7) R L L <D ^ ^m&i&W 
5 t§„ fc*3 % |H3(i, (1, 7) RLL<D^^^CO«^MSr^bT$3«9, HI 

*3fth<DX&> V , (1, 7) RLL©fffkf^/H0 1(I, Wl#M#: 
10 tOTfc-So 

ot-fcs rtfr^^j so©i^ rffrBf^jttj^j ^ot- n rffrB^jA^j *s 
ftioxfrz rifr^j^j S2©i^ rtfr^J(±j^j &ox\ rmmMA 

^li-cfc^ rgfj^j^j s3(om&, rmmmmtn &ix, mmm 

Atii ^ootifes rmmmtkM} S4©i^ ^J:cj? r^^jtu^j &ix% 
rtuf^jA^j asoi.tffcs rtfr^j^j s 5 ©^;^£*l-cv^ 0 

B^JA^J i: r^^Jttl^j Sr^ti^t^u ^PPO^C&<5 0«*»>fr<(ffl<Z>Flj&5 % 
0 3© r^^ij^^j ^tfLTV^,, 
25 Lfc^oT. jH 3*5 e tOT4©M^*5VNT, r^Bf^iJ^J S 0 CD*!^:}^ 

rm^J^j S4^o % *m$MAf3\ oi^^^ rsat^jft 
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til ooi^ffl^^T rm%%mWti S5i-/i^ m^MAtfi ioW^j 

Mi S 3 fcfc* £ ttf^ZtlX^Zo £fc % rfuBt^lJ^Bj S I (DM&fcio^X 

rm^J^Sj S4(^^ rja^jA^j oi^a*j£*l;5^ ritsf^itfi 
^jj o o i ^tH^nr rm^JMj ssicfctu r^B#^jA^jj iom 

bwa^jj l l&AXtstizt, m^Mm^Ji o o o&mt)£tix rm.WM$k 

tizt, m^Mm^i i o i tfmxzthx m®f%mni S4^^^, mm 

S j ■ s 5 Tte «9 s mmMAZu io^A7j^5t, r^Bf^ijjii^j oio^ 

15 mwstix mm%mw} 821^9, riaBt^jA^j hm^^ 

m^Mmtii 0 i o^tu^^tL-c r^Bt^ij^j sown, r^B# 
^ija^j 0 l^A^j^tist, rjaBt^ijm^j 1 0 o&ftjjzthx m&?Mm 

20 Ml SlKUfctK r^B#^iJA^J lO^A^tlS^. r^,B#^ijtij^j 100^ 
tB^^ttT r^,B#^!|^Sj S2^^ r^,B#^iJA^)J ll^^i:, 

^iJA^JJ Ol^A^j^tt^i:, r^Hf^ijtB^J 0 0 1 ^tH^^T mm%m 

m s5n^D N rmsf^jA^j io^A^j§tt5^. mmmm*}} 010^ 
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rgLB#£iJfct};fjj o 1 o&mjjZtix rm>$rMViM} S 3izt£% z. t&7F£tiT\,^ 

5 ^ija^jj o l^A^^h.^ r^^itU^j o o o&&ti£ftT m#fMVt 
Mi suftD % r^^ijA^jj l o^a;t:$*i,5 r^^ijtB^jj ooo^ 
W^nr r^^iij S2fc&9. r^^ijA^j i l^A^^st, 
r^NF^Jtti^j o o oftttitiZiiT {W>&FMVtW} s 3 \z.t£%> - £^$*vtvn 

So 

10 J^±©i5(^ (1, 7) RLLChVU^S (^ii^*) te> Wisl 

fc5o UTt^oT, RLL-SISOt^8 2lt (1, 7) R L LO h 

15 |2tMot v RLL-S I SOSf^8 2 F±, S I S flftm^T* 
<i^*V—'<8 3Kmmir% e 7*4 !J w*8 3}*, RLL-S I SOtttU 

8 4 tt N MFhI&JM 111, SStm#S& 112, /fy^P 1 
20 1 3, MSBHHfBl 1 4*5.kt*7 s >f U-^l 1 5^<t V)ffif&£tl, f^ls? 

§151 1 2*3«fctf3HiS«#«|Sl 14tffl7]t5, 1 1 2 f± % mi&SgB 

1 1 itf>e>o{f-i§-£s i soft u s i som-^-^nfem-^i ^ t>jc, 
25 mm^-f v n3^ l-c. &mwm 1 1 4 kw^-t s„ ssstt-s-SB 
inn mmm^i 1 2 a>b «t;bv^ ^^a«pi 1 ia>e> 

©«#&s 1 soitu ^T^y-^i 1 5^lt, s 1 so«-5§-£twt 
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it^tmmmmm^mmm^^ i 2\z.mxi-& a ^lt n mhtjhpi 1 4f± N 

ft*^ H12C9PR-S I SO^-^§P8 1, RLL-S I SO^-S§-g|5 8 2, 
5 33J:W**#*»1 1 S I SOtlflctt, ii^LfcB 

C J R7;^ P X^SOVA^^v^btlSo 

J^±CD £ 5 fc> IB^W^^S 5 1 fc*5VNTW\ RLL-SIS 0^-^§P 8 2 t£ 
£9 (1, 7) RLL©fMf-7VH 0 ltS^V^, (1, 7) RLLO 
fH/^fTOfef)^ *B^«til#^ffl^$tb5„ L-fc^oT, RLL-S 
10 I SOf^8 2(DtSt> ^ — #«^8 4^rjg^-f-^>r t#-e# 5. 

t^-c% )a¥s w*.ri N ^s^^-r ^ ^ ^mun^-r^m^^ 1 7pp 

(Parity Preserve/Prohibit RMTR (Repeated Minimum Transition Runleng 

th) ) n-%&m^btiT^z> 0 r©i7pp^m^ti^ Mm&w?i&6, 

4 9 6, 5 4 1 B m-mt®m\Z.7jk£tl%& &mt£^&<Dft-%-fc^— ~? 
15 ;^vnP)Ji5 0 

L^L^^b, roDnX^cO^^X-^T^*^ TA^IJ Of?' f*^ 

(i, 7) RLLlffci^i rooj ^ rou <D@^;if y h^-ettJfev^/t*. 
_t5£bfc (l, 7) RLLf^iM^ r©i 7PPf^J;5^fft©^ 
y b&X-tete^fctb, l 7 P Pf f © b v y ^tatrt^-**5 r t ^anx« 

*>*u ifcfc, m^m<Dft^imn*m^vtnm&m*-Z(D-£&mffi^T b 
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-i^xft^itzftf^mn ^<Dm^&m*\%±~tz "t/55T*t5j;5mfe© 

^f5:?f 1 7 P P (Parity Preserve/Prohibit Repeated Minimum Tra 
nsition Runlength) ^itf T*$)5 J: 5 tt5 " i ^-ef 5 0 

10 m^mit. mAti^m^xm^n ? «t ~ £^-c*#5 0 

U^mts $fc¥>J5£fc^ t'7;i/3i) XASr^xm-^Sr^ <fc 5 tt^^i:^ 

^#^^^> BC J R (Bahl-Cocke-Jeinek-Raviv)T/l-=?y X^^r^V^T^ 
15 ^fio X k&X% 5„ 

1M-%r^®Zfc, SOVA (Soft-Output Viterbi Algorithm) teffi^Xfe-^*: 

^-^-A^J^fis P R (Partial Response) $ nfc^ff^-^SrA^ 

20 M-y*K:£^-c, mmm^^m^ft? <t 5 ttsr «b^-e#5„ 
25 x^mft^m^-zn? zk%wmt-tz> 0 
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• 



5^1151^ i: l*tl fcMt5/^T«$^5^1t^ M/p x\zm<$ 

15 

20 Bi4f4, i3©tii^siu^t5 h ^)) x%tm>(DM&m&7F'tmx'ibz> 0 
m 5 « % w ommwtkmm (om&m n ^ * a i? *> s 0 

eg 7 fa, m 6 (Dn^t^-y^^mm ^t^mm^m^mmm^^-rmx^^. 

25 &5„ 

-tmx&Zo 
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mil (4, 0 1 o <a h uy xm^&i&vm&M&Tjki-mT-frZo 
mi 2*4, ia6<^^^^-^vi-^MMbfc^^^cD^©«^j^^-riii 
5 -e$>So 

01 3(4, Il6<D^^b^--^^§rJSPbfc^SS^ofi&^#^M^^-t-|lI 
B17I4, 0 1 SCD^v-y^S 2 4(D1 7 P P <7) S I SOS^I^l^fS 

0i8it tt*o«#«!ai«if* £ , mi n^h^y x^tm^m^^xmnzfa 

0 2 2 (4, 1 7 P P^F-^-i: P R 1 2 2 1 ^^A-©-^ M/p *^m&3lT^ 

20 vjtftnm&m<Dmj&M&7Fi-mx3bz> 0 

m 2 3 (4, 1 7 P P^F-^-i PR 1 2 2 1 ^-Y^WV(£>-^)& Y^V ^m^L^MX^ 

vtzytrnmrnm (om&m ^-rm x $> s „ 

0 2 4(4. 0 2 2 4oJ:TJ?0 2 3 OtlIM(^JSt§^ h I- y 
25 0 2 5(4, 0 2 4 f W y ^t5©ffl^-I^t@T'fc5 0 

02 6(4, 021 <Dmmw&mm<Dft±m : m*wiw~$-z>7u--?-^-- hxfoz> 0 
0 2 7 (4, 05 (DumfttkmwtDW-^t&m^ t . 0 2 1 (ommn^mm^m. 
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El 2 8*3. 17 PPffi PR 1 2 lT^t^O^b l^y X$t&&$t1*£tl, 
029« % 1 7 P PffiF-£-£ PR 1 2 1 ft^KD^ M^y *:»gL£r^-«L 

sat. m&&m \^x^m<DmM<D^m^o^xm.m-r^ 0 

10 H5f± % ##W&»/BL;fcfB»S&l*«l 5 l <Z)«^MSr^ IBM 

£^£g 15 1 «:„ ggW^F-^i: LT 1 7 P P (Parity Preserve/Prohibit RMTR 
(Repeated Minimum Transition Runlength) ) ^-^-£:fflV^T N Jty* >( X $ f£ 

•r^fc>*>, H 5^fB»S^« 15 1 ©ift-JHfcffli 16 1|i N R L L#-5Hfc8B7 
3 tCf^oT 1 7 P PflF^fcgB 17 1 dSiiAn^tt, fB»fS&ge« 15 1 <D&m 
16 2(1, RLL-SI SOttt-^SP8 2 fZlft^oT 1 7PP-S I SO«-J§-g&l 
8 @ 2 ^#1 Lt±^ LfclB^S^if 5 l©ff 

fcfc^<DJK#&afet5#;t. &t*#;t£>;h,fc{& 1 7 P PflHHfcSB 1 7' 1 Jctfi^j 
i~5o 1 7 PPfWl 7 lfi, m 6 »C^$#L5 J; 5*PTIE*©1 7 PPf^ 
©ft-JHfcT 1 — ^20 lSrWbT*5»3 x 1 7 PP#*C»tfl5f-^/I/2 0 1 
25 S-^V>"C. y 7 2 & A* §*lfcflrt* 1 7 P P^Ffft U PRoiff 

8 6l± s 1 7 P P^F-^ff-^fb^— ^2 0 lO^M^LTV^o 16© 
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mnm<Dm^-it t r~^j^2 i i te. E^J:*) rA^t?$> h?ijj , rubify 

^#^—^2 i i tc&v^Tte, _hj£<fc <9H«^ rA^t--/ h^ijj a* ro o 
oo oo ooj f*ofc*&, rm^jtry h^ijj ir ut. ro i o io 
o ioo i o o j asfcb^jftsr. ^as^&jK rA^jtr y h^Jj # r o o 
oo io ooj -efeofcf^ rffl^tf 5/ f^ijj itx, rooo ioo 
io ioo iooj ^ttj^^^LS r <^^^$tbTv^ 0 rA^j^yh^iJj 
as roo oo ooj -e*>ofc$&£\ rttj^Fifyh^jj iit, ro i o i 
oo iooj rA^br-/ h^ijj as ro o oo 

oij ffeofci^ ratify h^iij <h lt\ roio ioo iooj i« 

m?l£tlZ>Zk&7j<Z*l. tAJl^y h^ljj ^ TOO 00 10J tfcofci 

is ^ rtfj^tr^ £ lt, rooo ioo o o o j &m*) $tt^> r. tt* 

rA^Jfyh^IJ ^ TOO 0 0 11J X'fooftm&s ftofjVyh 

?ijj k LT, rooo ioo iooj tfSffl^tLSr i^s^^ti/Tv^^o 
. £ bM, rA^jfyf^Jj ^ roo ou x?fcofct§-g\ rttj^tr^ h^ijj 

k LTv TOOO 1 0 0 J tfStti^jSftS r k&Tjk&tl, TA^Jlf^h^Jj^ 

20 roo ioj ffeofci^ rttj^jtf^f^Jj tux, roio iooj^ 

m2j£*iZ>Z.k&7*£ti, tAti^y Vmi TOO 11J -Cfcofc^, 

rm^tf^h^ijj tux, roio i o oj astfwsftsr £#^3*1/0^,, 

rA^jifyh^Jj a* rou -c*>ofc#<g\ rtfj^^hjjj ttr, 
roioj asffl^Sfts ^ i^s^^n, rA^tf^b^Jj a* rioj -e*>ofc» 

25 -g\ rffl^jif vy h^ijj iLT, TOOIJ tfmtlZtlZZ.klfiTjkZinT^Zo 

tx, rA^jtfs/h^Jj a* riu xfcofc^. r^j tux^ ram^l* 
j&l-m^j 3&S rij xrfctvtf, rm^jif y h^ijj tux, roooj asm^n. 
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—7 a* 2 l 2^*5VNTf4, ra^^A^t* y h^ijj ^ ri 1 o i UJ oi 
<£t% a>o N rg^^o^j r&szmmxvy h^tjj ^ roioj 
r«^x.tU^jtf -/ h^ijj tLT, rooi ooo o o oj astfjjft&ih/S r £ 

i-&fc>%> 1 7 p pflF-frfcSBi 7 1 fc&^TfS, ii#©»£\ ji#^©^#-fb 

sifix b^ij^ n i oi i u t% &ten<o)&j}}zy Ym&^ roioj <d 
^©s^owm**©*^ Mgfc-cfctK — jr-cw:fc< (i-&fr*> N w3es*?*> 

0 5fclct, m^rtiHl 6 211, PR-SI S 0«#«C 8 1. 1 7PP-S I 

PR-SISOlf||58 1}i, PRiilKl2^E,Ofif^e), NRZI 

t/PR2f^^/KD hVy *«I^X<5V>T, S I SO«#£HfTU 'S I SO 
«#£flfc{f-*§- (MUM) Sri 7PP-S I SO«-§-*&l 8 1 

1 7 P P-S I SOf^l 8 114, 1 7PP^Wl 7 l^W^S 1 7 P 
P&-%r<Dn&{k7 — 7jU2 0 1 fc2£<5V^t\ 1 7 PPffO hlx y *3fc3&&3fc«> 

(£U&L) % ^J?> fetlfc 1 7 P Pf f© h V y ^SSICS^V^T, BCJR7/V 
^yXA^SOVA^^SrffiV^ PR-S I SOlf^8 1 A» fo OflT** S I 
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0 5OW:^TI4, P RiiffSS 1 2 *3 J: uqt-JHp l 6 2Ki£ *K IBft 

5 HI 1 0 ^#ftt, 1 7 P Pft© h V y ^tgHoVNt^ 

ft*3 x [U 7 753EEI 9 te. 0 6O1 7PPf^O^ftr-^20 U« 

<D®:mm&&\±. ±.m**bm\^ ^m$Mmn\ si 7ms2o©s^^^l 

15 Tl^So -t"**?% v El 6 O 1 7 P P^F#©^^b^^^2 0 1 «r®SH-f-5 h 

rm&Mmni f± % tlsoMtls2o©2itl(a»)i^$ix5o 

ft*3, roi7PP^f©^f{bm^T(j:, @6©if{tT^2 0 1© 
20 ttTV>3 0 

H7©wm^Tfi, r^B^mHj soo»^c x r^Bf^ijA^u oi^x 

rm^A^jj i o«sA^3$tts r^B^jw^j ooi^ftj^j^Ht W 

25 ^jatjj o o&At/Zhz mv$Mm*>} OOOW^T r&Bt&Hfc 
Mi S4H:ft5i\ r^,a#^jttj^,j oiom$*iT r^^j^j ssi^ 
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mmm o i o&toxztix ^mm^mi s6k:45^ m^Mmm oo 

o&mtiZlnx rfcmMVtMi sQfcfcsjK &ttr& mwmmpj ooo#ffl 
^j^tir r^st^ij^sj S7i^5W$^ ££>fc. r^B^mnj so© 

m&tammi s i . r a^j o i ^a^ r^B#^ij 
tfj;*jj oio^ta^$tit TOJtij sit/£D> r^^jA^j io^a 

io j&s*$*L* 0 ^fc, r^^^Hj siol^n, r^^JA^j oo^$ 

Bf&Jfcb^J OlO^ffi^j^tlT W«lJ S5iC^5^\ mwMmjj} 0 
1 O^ttJ^^^T r^Ht^J^J S8teftS}K r^Bf^iJffi^jj 0 10»$ 

tur r^^j^tigj S6ic/i§ii\ r^B^jm^j ooo^w^^^t r#cB#£ij 

15 ^flgj S9^5^ tutn m^mmtn o o o&mtiztix ^^Mmmi 

S7^&3^^£*L > ££>&21, rj^Bt^iJ^Sj Sl©i^ r^^JA^JJ 
1 r^B#^lJfcfcl^J 1 0 l*Effl^J$tUT r^B«^sj S 2(31 

20 r^st^i^j S2©i^i:, m^MXlj] oi^w^ rmp#^J 
ffi^j o i odsw^j$HT r^B#^j^j s i 7tefciK rn^A^j 

ta^saxSo rm^'mtu S2©i^ r^^JA^j oo^ 

zrizt, rmftmrnti} o o o&mtiztix r&&?MftMi S4^§^ N 

25 r^B#^ijtu^j o i o*sffl^7$nr r^Bt^ij^j S5fcft5i\ rgLB#£ijfctj 

^3J OlO^tH^j^tLT r^B#^iJ^Sj S8l:/^d\ r^B#^JtfcS^j 0 10J)5 
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r*«Ffl^fBj S9i:^5^ r^^ijttj^j ooo^m^tiT r#;R# 

5 16 K&-5^;d^$tL3 0 

m8(DMlZte^Xl*, r^B#^lJ^^j S3©i^(I, r^Bf^lJA^JJ o 

l^^nsh r^^ijm^j o l o^tts^,$^x ^mM^M\ si 7(c 

10 r^^jA^jj oo^^nsi, r^^jttj^jj ooo^w^^nx r#cB# 
nvtMi S4H45^ r^u^jai^j o i o^ffi^frL-t r^Bt^ij^j ss 
Kifts^ rm^Jm^j o i o^aj^tLT r^m^mMi S8i^§^\ 

wi s3(Dm&fc, mmmAt}} n^^wt, r^p^jtt^j 101 
ftititiisthx rfrmrnvtM] S2c*5^ ^7c« rm.&?Mmti) ooi» 

20 W^3J l OO^^^HT WitlJ Sli^j;5ii^$^ r^B#M^ 

S5«n, r^BfMA^j i o^A^j^ti?) r^^jffl^jj ooo 
&m*>£tix r&m%WWii sucfctK rgp^jA^j i lfrxxtpfrz t, 

mtifMmjji loo^as^^tit w^ij s l^&s^t^^tu 

rm^JfcfiiJ S6CD*§^, r^,H#^iJA^J OO^A^j^tt^i:. m&fMfc 

rm^WliJ s7<DM-etic, r^MA^jj oom^s^ r^^ijtfcj 
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Sj s8©*^h, ria^ijA^j o oasA^j^tbS r^^jttj^j ioo 

^w^^^tx r^^j^j s i 2\zt£2>zb&7r;£ti. r&mmvtm} S9© 

t r^^^ij s i 3tefc3£.£asijs$*b, r^^ij^Bj siooi^ 
rm^JA^jj oi^^nsi, r^B#^jw^jj ioo#tu^^t w 

^jj i l^A^j^tLS^x r^u^jft^j l o o#ffl2j£*LT r^^j^j s 

ttj si3©i^:, mmMAjJi l o&AJjtstiZk. r&ftmmtii io 
o&mtiZtix TfcftMVtmi si4«5D\ rs^m^jj ooo^tf3>b£ 

rm#^JA^j oo^§ti5t, r^^jttj^j ioo^^t w 

rmiWJA^j oi^^nsi, r^H^jtts^j oio^^t w 
MtkMi siMt), r^^jA^jj io^^5h r^Bt^ijm^j oo 
i&m*£tix rfcmnikmi so^^ r^^A^j n^stish 
r^^aim^j i o lasm^sttT r^^j^sj r^B# 

*92KHj si6o»^ r^Bt^ijA^jj oi^^iai, r^sgattj^j 

a^j o ia*A37$*i,.5i % r^B#^jtt}^j o i o-mmmsfrx ^WMVtmi 
sit45, r^,B#^ijA^jj io^A^$ji5i, m^Mmtii ooi^ 
$tb-c r^B#^ij^tsj sofc^Os r^,B#^ijA^j nasA7j$ji5^ r^,B# 
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mmtji i o i mm* z tix r&LWtammi si9t45ri^$n<5. 

tts^jj ooom^t r^^ij^j s4f;*5K t^L&fMtBJj] oio 
^tb^/^ix-c r^^j^j S5^^5^\ r^^ijtti^j o i o^tts^^T 
5 r^^j^j S8i^i5d\ r^^ijtij^j oio^^tix r^^j^ 

ngj s 6 \z.te%fr, tmmmmtu ooo^m^ttx r^Mmm s9i^ 

10 ^^tl5„ 

rm^J^j si9oi^ r^HtgijA^ij io^A^j$tL6<b. r^e# 
^ijtti^j o o i ^ttj^ttT r^MtfcHj so^u, t^^ja^j oo#s 

15 ^JfcH^j o o otmtiislchX tikmMmni S7iC!i5rH^^tL x *7c, 
rm^J^Sj si9«t, r^pf^ijA^jj ii^A^3$tL5<t. r^B#^ij 

ooi^fctj^nx r^^j^j s i 6 Ktezz ^^^$tt5 0 ££>K. rgi 

20 ^jj o i o^a^^^T r^^j^j s i Ktez-k&TFZfo, mwMA 
tii o otfAJi&tiz m^Mmtn o i o&mjjtsfix rykti?%mm s 

ifcfcte r^^iitis^j o i o&mtitstLX rikmmftMi s 6K?j:z>z.ttf7F& 

25 HI 1 0<D 1 7 P PW^(0 h\sV ^m^&^T^ Rf*, tftllSr^U 
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5 K±©i5^, HI77!7SE190 1 7 PPff©tlliiv fc^t^Sll 0(7)1 
7 P P?«<D ^Mtllt fe^.B»©ff#|bjiiao#^B^*f LTfciJfS 

v^Tte, r^^ijA^jj ooi:^t§A7-> (Hi 0(7)— ^^gi) 2*6 
jit). mWMAti} o 1^^1-^^^-v (igi oo-^mm^Ri) ^lii 
10 r^^ijA^j iofcMt5/^-y (® l o (7)^#a^Ri) ^ii§t9 N 

rm^JA^jj nwn^-y (@io cd^^^pp) &2m<o &%<DIZ 

MisX, vtms 8K&\,^xn, rig,H#£ij A;tu o o}c^-r-5^^->- m i o 

o-^^Ri) ^lii^^^^ftT'. r^^ijA^j oi, io, iitettfc 

•t%s<*~ ^&V^V^ 5#ifc£r#oTV^ 0 ^<7)«J;5^. fc5^S^*3V^Ttt. 
15 1» mtifMAJj} l^LT, ^ifc©^*-^ (010©^) a$fc5fc&, 

iaiifi N mi ocd bi^v xmm(Dm<Dmj&M&?F\^T\,^z> 0 i-fri^ mi 
2o" i B#^i©^^bji@<D^^^mbfc^^-c{i^< N mi 

0<£>lB#£lJ#(7) h UV X.mm.& 3B#^lJ^^$^ B#^IJt l7I?^B#£lJt 4©tl 
M^St^N-^ 5 „ 01 lm^Tlj:, i^Oftl, 3WMftLfr 

25 Ull 1<7>W-:£^TJ:£, i:I^Pl(i, #J t 1 <7)^figS 0^*3VMTA^^ 
TOOj T*£>!9, *f^PP2(i, 2tf>#ttiiS6^:}o^TA;'j 

£;TL&{f-5§-^ rooj -efet), ^m^R!P3^, B#£iJ t 3 (D^MS 1 0 fc&^T 
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Lfc^oT, r©*i^P 1 75^ P 3 R##J t 1 S p ^*5V>T 

*C*5tf<5 r^^J^Sj S 6 fclfc 9 , t 2 ©fltHi S 6 fcfcV^ t^^ja 

5 Ji\ o o&x?i£foz>b, r^^jtti^j i o o&mti£tLX, mm t stzi&r* 
§ r^^^ffij siot65, b#^ij t 3 cot^ss i o ^jov^r r^^ijA^jj 

^isoicfcvT r^,B#^jA^u ooa«A^$tb. rwzt&tutjs 010^^ 
stix, mmt 2iz*stf% ^mm^mi s 6 icfz^tcM&vmM t 2 <D^ms 

Is 6 ^fev^x, rm^JA^ij ooa*A2r£*^ r^^Jm^j loo^ttl^ 

£*LT, B#£iJ t 3 td*3»t5 r^B#^Jtfclij S 1 0 ^^o7tm^O^J t 3 ©Jfcflg 

s i o^*3v>T1>, A^jo/N^-^a^ r^B#MA^jj o i izttlrzjizMteWP 
3 (i-^^>*> % 0io©zjSiH^) i ua»fcv\, 

^roo oo o i j fc#i-5ffl^jf4 % ; ffl;^ ro 1 o 100 icoj ©1 

25 #±©£5^ A^^°^-^s#<#^Ei-5^o^lJ:*3v>T%, &fii<&m 
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s*x (Wx-t£s mil <D±m^p i nmp 3) a*, n^itmu^w-^ 1 

ft*3 % t'if 7^=? U XA^B C J Rlf 7/^=f y X^ft, rG. D. For 

ney^, "The Viterbi Algorithm", Proc. IEEE, Vol. 61, No. 3, 19 7 3 
t^Z&ff} , ^feft TL. R. Bahl flfe^, "Optimal Decoding, of Linear Codes f 
or Minimizing Symbol Error Rate", IEEE Trans. Inform. Theory, Vol. I 
T-20, i 9 7 4*M5fjj K7jk£tiZ X 5 ^, 1 fl##J# © »#-fbSr«3l-t-*«tlB 
»^Sr^3R?!I^»oTJgHi bTc b V ^ 1^ UTll^$*S ©^I»0*ifeT? 

tL-CV^§ 0 bfc^oT, 011 (010) (DhlsV Xmn&H^tcWi&T«i>, 1 

5bvy^*S^*ft?)H5WC % 1 7 P P?$4§-Jc:fc^T<b, Iff BC 
JRffl:lT5ri^-et5 0 

1 7 P P^#0#^ii@«, 010 d^tL-g, ±5*2 1 :f£S© 
M-'y^^T'iiltSii^T^, r©fV!J^^ N 0 1 1 fc:7F£*L5«fc 

17PPffOM/|J^^|t 0 l 1 © M^y ^*3t©^lcffibtt5 
t>©"Ctt*<, fll&fcf, 01 4Sr#flgbT^5Ei-5 J: 5 0 1 0 
< o^^^B^^fiJbT^S^^J-r^A^J©^^-^ (^R]> SrfiiJ«i-5*^ 
©«2&fflv^T, 0 1 1 <D«fc 5 ^jS«fe-rsi^MSrS3jS*^ 1 7 P Pf^F-^O h 1/ 
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0 l 2 75^0 1 4f4 x l 7 P P*f-5§-tf) hl/J ^^^.Oflii^M^^L.rv^5 0 * 
*3 % EI 1 2*Scfc7j«® 1 3 fit s M6 <D 1 7 P PW-&<D&%rfcy'~- ZfjVI 0 1 &*fc1§ 

5 Sr*i-^l83S^Ofl&©*fife^ (E 7 75^0 9 (D 2 l^HSr, 15^i(liiL 
fc^SS#^(^#^J) &^LT*s<9s @14lt @ 1 2 3oJ;OTl 3 <^H3 

m 2:fcJ;tK0 l 3^^Tfi, 04^« ^NI^ r5iB**JjR«J , r^Bt 
^JA^jj . r^^j^j fc-fctf r^B#^ijtt}^j as^&ti/rv^o fc*5 N 012 

10 Jb^^feJUJc, r^Bt^ij^J S 075^S 4©f^^U, El 

1 3 0ftM&*tt\ _b®d*e>HS^. r^B#^iJ)btSj S 5MS 1 4©f^^ 
tTVN5 0 1~ftfc>1^ El 1 2*5«fct*EI 1 3 KL&V^TdU m 7 75^13 9C9 2 1 ftWi 

*»e> rm^JK«8j as(M»$*tr, ti s o jjii^i s 1 4 © 1 5 (a D i 

15 mi 2<DMiZ&^Xfe, Witlj SOO^^ r^^JA^JJ 01 a* 

A^ns^, rsg^m^jj oio^m^j^ttT r^ia^isj sin^o, 
rm^A^jj 1 0 3&*A2j£*b5 rw&MttiJj} ooim$*it W 

mnxtsi 0 o&At}&*LZ>t, ^&?%mt>i 0 0 o&mxistix rw$Mvt 

20 tu S5i^5^ ifefcte rm^Jm^jj oio^Stit r^^j^ugj s 
41:^5^$^ rmfl#M^Sj so^t, n^ufMA^jj 1 

sa\ ^fct± r^^jjii^j 0 0 i^ttj^j$^,-c t^^jtoj s 1 o't*«d» 

25 m^Mmmi si©i^ r^^JA^j oi^^tish r^,B#^ij 
m^j 0 1 o^tB^j^tvT r^^^iij sii^5^ r^^jA^j io^a 
JiZtizt, r^^tU^jj ooi^tb^j^ttx r^B#^ij^j soi^sri 
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fls*$*i,5„ m^Ml^M] Sl©i^ r^Bf^jA^JJ 0 0^^ 

£>K, r^B#^ij^Sj sici^, r^,B#^ijA^jj li'^^w^ 

rm^'J^Bj s2co^^ N r^B#^iA^jj o i frxtstsfiz 
ttj^j o i o^tu^^T mmmmni s i i fcfctK m&fMxt)} i oa* 

10 i:^$ttS 0 r^,B#^j^:Sj S2©iilc, r^Bf^iJA^ij oo^atj 

£*t3£ % r^H#^ijt±i^ij oooasm^tLT r«fe^^tBj sstftsa*, * 

mmmvtMi S2©» v r§iB#£f]A^j n^^s^ 
rmNF^im^jj o o o&mti£thX r&mMtkWi} s3iifj:5K i£fcte r?&B# 

mtifMWMl S3©^^ rmBWX^Jj 0 l^A^£*b5£:. r^,B#^j 

mtsi o i otfmx&thx riktifMVtMi si lt^ij, r^sf^ijA^j io#s 
t&7jk£foZ> 0 r^.B#^j^j S3©i^c, r^Bt^ijA^jj ooi&At) 

fctt r^,B#^ijm^j o i o&mti&tix r^Mmms S4i^§w^$^ 

iS^K. m^M^Mi S3(Dm^, rm^JA^JJ 1 1 ^A^tuS i:, 

25 r^B#^ijt«t#j S4©|^ r^nt^jA^j oo^^iis^ tm%M 
tB^jj i o o^tH^j^tbT r^B#^ij^j S6i^5^i^$^ r^iA 
tii lo^^h r^,B#^iji±}^j ooo^^t r^B#^ij^j s 
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01 S^Mf-^Tte. rsRBWUfKttj S5©^ r&ftMxxi oo*s 
r^^ttj^j 10 0iJffl*$tiT W^ffij S7fcft5, 

lK&5r rsUfD^fj S6©i^, r^^ijA^jj oo^a 

^$fi^<b, r^,B#^Jtt}^j 10 0»^T W^fj S8l:*5K 

*l& 0 ^fc, TW&Mftt&i S7»i^ r^^ijA^fj i i ^A^^^t, 

m^mms ssoi^c, rgi^ijA^j oo^^5i:, rm^M 
Mi S9©i^i:, r^MA^j oi^^S^ r^m^jttj^j oio 

&mfi£frx r&mmvtmi sn:^§ri^$K r^^iA^j io^a 

;>j£*l<5£, rmflt^Jffi^j o o ldstU^^ttT r^B#^ij^Bj sot/^ri: 
as^Stu r^^A^jj n^^wi:, rma#^Ji±i^j 101ms 
frx r^^j^j s2i:^5K *fc(± rgnitn^j o o i ^tti^$tLT 



0 
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oasA2j£3ts r^B#^ijm^j o o i &mtj£inx rfcttMftm soizft 
srt^^tb, rm^JA^jj iuu?j^5i, rgp^jttj^j 101^ 

£»miu si3©f^ tj|b#^ja^j i o^A^i^tbS i:, mmM&ti} 
10 o o l ^ffi^^x r^B#^ij^j soi^s:t^^ N m^MAtu o 
o^A^axs r^^ijw^j o o o^iii^frt-c [^m^mmi ss^& 

ttj^j^^r r^B#^j^sj S3i^5^\ 3: fete r^B#^jm^j ooi«$ 

15 mv$MAZ)i oi^^tish rm^Jffi^j o i o^ty^$tLT r&u# 
s i kftTjk&ft^ r^H#£ijA:ftj o o^A7j£*v5 rmsf 

^iJtti^j o l o^iij^tLT tlktifMmi&} S4(:/i5: b&7FistiZ> 0 

0 1 40 1 7 P P^-^-O huy ^*mf-:fc^Tte^ HlOOM/!)^ 
^ilit^, Rte, #tll£5cU -MMB^mi^ A^J^tbfcff^ rooj 
20 T'fe^»^cr>^3S^^^-t-^-efei9 N Zl^^PPte. A^ £ frTtff 

roij trfe^^co^M^^^i-^-efc^, SfcH&EPte, A;ft £ frtfc {!-*§- 
a* rioj T-fesm-a-o^s^^^i-^PPT^^, ^M^33f^ A^^nfcff 

rilj T?fe5i^OtiIf^t^T$>5o #^R3^#Lfe7 
25 ^±C0J;5^ N 1 7 P P^#-©^F^baimte, 15»fHJ^Wi 
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#5. LfctfSoT. mi 10«Oi^ilPi«^ ##<biS:g±#:<0#:ffc«S®££ 

XTy^S 1 ^*^T, ^-##-SHbg|5 7 1 te, A;b£fr7i{f^£*-^-S§- 
10 fcU >-i? y — 2 £?>LT, 1 7PP^fft§15 1 7 lCffl^U ^fiyr 

9 2KPHf KiA^ixS, mmn^t^9 if*. A7J$;tx/Hf-5§-^£> N 

mn^M9 i ^i^^^A^^nfcff^Mij^^MtK^^, ^m^F^^9 3 \z 

2Sr^LT. 1 7 P P^#fc§Bl 7 1 {CfflTJ-TSo 

1 7 P PW^it^l 7 1 f± N ^.xy^S 2 t*5V>Ts 1 7 P P^Ff ©^^Ikr 
20 —y f ^2 0 1\zm^^X. ^ y ^ !) -/^ 7 2 LTA^ ^tlfclff 1 7 P P 

f^HHfcU PRaiffi&i amm^u ^-x^^s 3^iitp 0 
IB#H^$P2ifi > ^f^^s 3 Ki^v^T^ 1 7 pp^L^i 7 l'^feA^J 

^Hfc^-SI-fbif -*§-3r N NRZ I (non return to zero Inverted) #-5Ht; N 
25 ^^^v^IE^ (Mark Edge Recording) ^m&m V^f5^ U |BM;3l£r^Ti- 
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2 2|I«U ^ry^S 2 2^iitp 0 ^Kb&kSgR 2 2 « N ^TS/7*S 2 2tfe 
T^&fiJfflbfcPR^fc&lfebT, 1 6 2 (Cftft U ^r^S 2 3 Kit 

P R- S I S 0^-5§-g|5 8 1 & N *x y^S 2 3 JC*5V>T N P Rilff & 1 2 

7cN R Z I ^F-i-fh*3 i(5PR 2ft^O h ^ U ^^^.^S^V^X N BCJR7 
;i/=f!JXA^SOVA4^«rlV>T, S I S O^&UfT U S I SOl^^tl 
7c{f-§- (ftflNft) Sr 1 7 PP-S I SOTOl 8 1 fcffclfrU ^Ty^S 2 4 
Iciitf. 

15 1 7PP S I S 0^"§"b13 1 8 1 |i 4 ^'XS'^7 P S2 4&CIioV N '"C\ 17PP(DS 
I S Ottt#AyaSrHfri-5o :©17PP(DSIS O^-^afcloVNTs 017 
070-^^^- M:#iLT^t5o 1 7 PP-S I SOf^l 8 1 W\ 0 
1 7^)7f5//S4 1 (CfeVN-Cs PR-S I SO^-5§-gB8 l^feS I SOgf^ 
*l7cff-*§- ($Mffft) ^rA^U ^x^S 4 2^iitf 0 17PP-SISO«f 

20 $0 1 8 1 ^TyZfS 4 2 JCjSV^T, 1 7 PP©^fftf-/^2 0 lti^ 
V>Ts 1 7PP©f vy^SS^fe (&fifcb) „ ^TJ/^S 4 3 \ZM^ 

btufc i 7 p pc7> h is-v *mmz.m-3\<^Xs ^tfr^^yx^Bc j r 

^TjUdt y XA£/^T. PR-S I SO^#g|S8 1 *»6>©fS#Sr S I SOt 
tU ^ry^S4 4{£ittf\, 1 7 P P - S I SO^-5§-gpi 8 1tt, ^T^t^S 
25 4 4fc*3V^ S I SO^#£;frfcff-£- (||#) «T7*>r^^ 3 b 

t, ^-W»84fcMU 016©^Ty7 , S25|Jll5 o 
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8 3frt><Dm^r mmm wit, mmm^i i 2&£xfmmm^-u 
1 1 4\cmt)i-z>o mmm^i i 2 f* N mmt&mtai 1 1 frboim^-zs 1 s 
om^-L N s 1 som-^^fhtim^-t t-h^^ mmmmm^^ ^-^ v-y<i 1 3 

10 m^T-r^ 0 

I SOff $tl50T\ IB«??dfe3S«l 5 lfc*5V^ 1 7PPtfi 
W©^?rffflt5 r i ^tt 5„ itU- £ 9 , @S 1.8 l^Sfta J: 5- 

b7ciB^??3^g 15 1 te*5VT» x 1 7 P P * — 

*HT*3 $ „ &3fetf>fB»??£iStt 1 Jc*s^TM: % mmW^h LT17P P^-^-O 

5. £fc. E) 1 8 ^:fc^TfS N ^^ltt^fcfc&OflHRfcTy 11 

25 7 4 tf^bi:U ^-^-^O^F^b^^s 19/20tU t^lLIflElt 
ii> 1 ohj^ ttv^o 

LTe^oT. El 1 8(D\?y V^y— V— h= 1 0 " - 5 fc:fc5V>-C«\ t£5fc©lB 
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«k?5^»il l ©flr-§-«"#|*«^jifc*s % &J;^13. 4 (dB) -efc*©^ Lt, 

(dB) t*.5rt^$jiTV^ B r*U' J: 3B»f?£g8i 5 1 tefcvvc 

fi N 1 7 P Pft&k* ZfrZZ. tKX <9, 17PPTOM 

5 v^ie*©ia®i?^Ki it) 2. 5 (dB) u-tvw&ifflm&nbtiz 
&,±<d£?\^ 1 7 p ptti: ^-m^t fflts r i fa ^ mortem* 

0l9it **WS:aifflbfcfB«H¥^|jfil 2 5 l<D##c#|&^bTV^ 0 fc:fc\ 
-t^KWfiiftDigbJJi^SWtfjill^Bfri-S,, 

i-**>*> N in 1 9 <ommn^.mm 251 <d##^ 26nt p-^n^m 

7 1 |:ft|5ot LD P C (Low Density Parity Check) ^-^fbSP 2 7 ldSjiJD;* 
*U fii«l¥£.§SK2 5 1 Om-§-SB2 6 2&. ^ — ^m^8 1 tft^oTLDP 

15 1 ©flF-JHtaS 16 1 £7ttem-$§-§B 1 6 2 !^^0#^§r^r bTV»5„ 

brt^o-c, tftt2 6 ir±. ldp c^-^"fb$P2 7 i % ^^y — /<7 2 

*3«f0«l 7 P P#-§"ffc$& 17 1 ^ «t tJ#^$tL«o LDPCfW2 7 1 fl % 
A^J^tLTtif^-^rLDP Cf^ftL, Ztlfrm V — '*7 2%ft 

20 LT, 1 7 P P4f#te£B 1 7 1 ^m^J-rSo 17PPtWl7 1ll TO 
© 1 7 P P^F-^tf^-SHfc^ — ^Vl^ 0 1 Sr^fbT*5«9 , 1 7 P P^F^-O^F-^-fbT 1 
~-fjU2 0 1 ^S^V^Ts -Y V 7 2^feA^$ttyt«^-Sr 1 ? P 
fcU PRiiffSgl 2^ttS^-f6 0 

H-S§-gP 2 6 2(4, RP-SIS 0^-5§-g|5 81. 17PP-SIS Ofe^U 1 8 

25 1 N T^^y— ^8 3x J3it;LDPC«f*|52 8 lfc £ 9 £ tl, 5 „ 17 
P P-S I SO&-S-*fPl 8 1tt, 1 7 P Pft-JHfcSBl 7 l3&SWi-S 1 7 P P## 
(Dm-^itT— -fjV2 0 1 KlS<5^-C % 17PP^CfV!J^»^ 
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btltz. 1 7 P Pft^<D bUj ^m^L^m^^T, B C J R7/^!JX^SOV 
A&^&JBV^t; PR-S I SOfffP8 l^P)©{ff I SOtf U SI 

5 LDPCf^281lt 1 7 P P - S I S OtfgP 1 8 1 2>> £> £ tb£ if 
(^tf^) klg-^T. SPA (Sum-Product Algorithm) &/B^T|gi K) M b 

W_b<£><fc5(-s 1 7PP-S I SOffWl 8 ltjSVNT, 17PP^f©f 

xmm>&&#>t>}i, 1 7 p p^-^-^ M/jj ^^m^s<5v^T. bcjrt^ 

m 1 9 <Di§^t> N i 7 p pm-%-<Dfr&m^tcm&£ v ^^^±£^50 
15 s^»3 o i ta^^e 151 umn^t ithp p^-^- 

19 ag L \z. afe 5 <d -eitu^ m&i- 6 o 

20 © i 7 p pn^tu 171 ^iijq la^if^s 301 (dw^u 3int 

PR-lf^lfftl35 3 lfc^ot@5©PR-S I SO^-5§-g&8 1 riSilflO £ 
^llitg-JHB 3 2 l^fcoTl 7PPk7 If ^#$P3 2 1 3&Sig2W SfrTV^EW^fi, 

in i tt±a LrtiB^s^^e i i mmvm&.&ft vx^z. 

bfc^oX, 1 7 P Pft-JHfcSB 1 7 1 te. TO©1 7PPff<Dftftf- 
25 /^2 0 1^f ITfet), 1 7 P P^-i-O^-SHb^ — ^2 0 1 fcg-^T, 

^^y-^7 2^bA^$3X7tm#^ 1 7 PP^bU PRiiif&l 2Mft;fr 
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3 11 tt N PR-SIS 0^-§-§P 8 1*3 itFl 7 P P If* fc^-i-SP 3 2 
1 m £ «9fllfifc$tt5 0 PR-SISOtf|i8llt PRiim^l 2frb<Dm j % 
tf>£>, NRZ lff^j;rj?pR2f t^^tS^v^T, ^B#^J<^-PHbi®S& 

5 Z I %m-ikte£T$¥ R 2f hV!) ^*^,t-S<5V^T N SlSO^-g-fcH 

frU S I SOm-^^tLTcif^- ($fe1f#) 4: 1 7 P P \?9 lf«#^3 2 1 K£t££ 

1 7 P P \*9 tr|j[#-«B 3 2 1 fi N 1 7 P PflF-^fbgP 17 1 *SWt"S 1 7 P PO 

10 Jlfc 1 7 P Pft© f W U ^tS('S<5V^T, P R - S I S OH#gfl 8 1 bit 

a*jBv>e>*K i 7 pp^t© M^y ^stf^&btK *ftb*ifci7pp^t 

«>b*K b*L7~ f ^ U ^^^^J^-fflV^ r t BCJRf 

■$§.7V^=f y X^SOVASriV^OS I S Offt) RlfgJcft 6 ft 'tftflfTiE 
flF* ^tt, ^ - jK«F*^» LDP C«F*fc if ©*flM* £ -5flF*fc5t#i- 

25 ft*3 N H5©S»S48I15 1, H 1 9£>fB^5£i^©2 5 1 fc*3V^ fc3\ 

^WWirfifei^SHSotlUR^ l 7PPft©hwy^©tti> p 
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LTt>J:V\, i"^^ HI 5 *5J:OT 1 9 M&V^Ts PR-SISOl^8l 
33 J; 1 7PP-S I SOm^-Ul 8lt 0 2 1 t/T$Jx5iM', lo©^ 

5 02 1H:, *3SM«rjgfflUfclB»#^«3 5 10#^S^*bTV^5 < , ^*3 N 

bfc^oT, 0 2 1 <£>iB##£^B3 5 1®|^3 6 1 fi N PR-SISO 
«-§-*B8 l*5«t7Jtl 7 P P-S I SO^-^gM 8 1 iCftfroT, 1 7 P P-PR 
10 -SI S 0^-^135 3 7 1 3&Sj!;ta$jixTV^3EJl*M£x m 5 Sr#RS LTJixS bTcfB^ 
S4if 1 5 KDtt^l 6 2 £PW<0*ffc&^rLTV^ o -ftfe, 02 lOPR 
i!Hfggl2te N PR 2 (PR 12 1) (Dt&mn^^^X-n^K , PR12 2 

B2 1©PRlSKl2tt, lB£iS£g|$2 1 # J; tWb&JiiSP 2 2 
15 £J: *k «^.Hfx P R 1 2 2 l ©!B»l5&^*^^©fB*R&&«& 

fT9o 1B»S£*P2 lfi, l 7PP^bil 7 ld>bA;ft£nfc^Hbm#£rs 

nrz m-^Htu nrz in^-fc£titz.m^%mM£tit^mi&<£&frtefoffi 

ltt, IS^#:}c:|5^$nTV^a#^ft-^^PR 1 2 2 lf^T»*WL 

20 t, ^ffi$ti,fc^-^{bm^-^> ^k^agP2 2j^*&i-s„ ^b^m§P2 2« > 
mm^tcPRmit&M^x. rn^us 6 nz&m-rzo 

^•§-§P3 6 1 fi, 17PP-PR-SI SO^^-^5 3 7 1 N 7*4 ])—y<8 
3, *J.fct** — tf?fc#SP8 4JC«fc l9«^§tb§ 0 1 7PP-PR-S I SOtf 
25 $|S3 7 1«\ NR Z I ^-^Hb:}3 J; TJ*P R 1 2 2 1 ft^^^S^^T^fefitlS 

1 7 P P^F^bSP 17 1 #^ri-5 1 7 0 1 
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xjRfc&tis i 7 p p^f-§-(d M^y^^m^— mt£&fe<en& b^yxm^L (&. 

Ts 17PPfc*J;t;pR12 2 1ft^ (aiifS§) <D&f& h U V t 
6) f££-^T. BCJR7/^!)X^SOVA/^'^V^ s PRiiflggl 
2d>e>Oflr#SrS I SO'lfU S I S Olg-i§-<**L;fc{f # (ttflMR) Sr^f^ 

0 2 2 75M0 2 5&r#|$LTs 1 7 P Pft-^b PR 1 2 2 \fr*!V<D 

10 1 4 £#Eg LT-hiELfc 1 5 6> &5 1 7 P P##© FV^tSts 

0 5OPRiift^i 2^ pr i 2 2 i <D$e,mw£. s i Lj ?*si'X~<7>m&n£. 

10 «kSSrff5#^^x 05OPR-S I SO^-fHfB8 1 9 ffl V^feHS 0;^H2:& 
6 tl^b^S P R 1 2 2 1 f t^/V© h V !J i ^ (— mt) £ftT s 

0 2 2 *5 &T$m 2 3 « N W&Mk&1$M(0* fcSl ^^©^-g-ftligS^-f-^ 

xmirftnM&%t<Dmj&ffl%:7FisX^z e 024^ 022*3^x^0230^11 

15 »^^Bf^^J^fn v oTjg|S U7C^ M-y XM©Mi^tTfc^ 0 2 

02 2*5j:t502 3^*3VNTtt, 0tp^&{B!lJ: r^^Jij, r^B$ 

Mi *5«fct* r^Bfgij^j ^*5V^"C, £4l!|cDirm. 17PPf«l (^r- 
20 — b) S^UTfc^ *ffij©»^J±, PR12 2 1ft^©^l (*:r — 
M s SttfLTV^S. fc*3 % £TFs 17PPit©tiix PR122lft^ 
/KO«*SrKBUi-5fc*s l7PPMo^llt s *r/Bv*-«&U 

PR12 2 1ft^/W» s (/Js^) £^T»-r o 

25 ffiSli, 17PP^f©ftiSraU RO>pO|B-§- s PR12 21f^^ 
©^|gSr*U, — j&Stf&&RJfcJ\ A^£*L7tff-*§-# TOOJ t^51^©tll 
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TV^ 0 |H 2 5 (D^iJtCfeV^T, R <7)^<Df3-^ s tt N P R 1 2 2 1 f t^/K^ti 
£r^U ^^cHHcttLfc^^Wi. SI 2 4<£>^6fc h HJ^WPR 1221f 

2fe^©eattrt©IB#«:. PR 1 2 2 1 ^■•r^KO#««J2:*5it5PRa«Kl 2 
10 ©3o©l/^^©tl^$ P Rilif 3& 1 2 <7} 3o©l/^ 

^{l, PR12 2 1ftWftlsO©|^ (-,-,-) <DVtMXhV, 
PR12 2 1ftWtlsl«, ( + ,-,-) PR1 
2 2 1ft^«ls 2©i^, ( + ,+,-) Oflt^-efctK PR122 1 
ft^Ws3©i^ (-,-,+) ©«tflg-C*)t)H PR1221ft^ 
15 /«s4©|^ (-,+,+) <E>*Ktg-C*>!K PR12 2 1ftW« 
1 s 5 ©t^-, ( + ,+,+) <Dtf:mX*hZ>Z-£&7F£tlX^Z> 0 

LfC/^oT. El 2 2 0^S^#*^^^^^!Hi^l^^ LTV>< @24fcJ; 
t5H2 5O0!IIJ:*3V^T«: N 33L&<£> 1 7 PPifOtl^S 0T?fclP N PR 1 2 2 
lf^^W $ sl (-t-J^^*). PRiifSKl 2(DV^^j6S ( + ,-, 
20 -) ©Jtfcflg) "CfcS^K:. oiM^5h o, 2, oasfcH^tvr, & 

<DB#£lJ<D 1 7 P P^F-i-O^^^S S lUlft $ N PR1221 s 3 

KlfcS Z.k&7F£fa > 10^^tl5h 0, 4, 4a*tfcl;*j3*LT\ »?O^F*J 
©17P P$F ■§•<£> tftgj&S S 0 tJ > P R 1 2 2 1 f-**/U(Dym& s 4 KlfcS 
rt^^^^tl/^, 1 7 PPff©tl^S Offc!) N PR 1 2 2 If 

25 t^©WslT^§S^, OOM^Il^h 0, 4, 6 3&Stti^$tb 

x, womm<Di 7 ppiiwms 5^^t), pr i 2 2 1 /wo*** 

flSs 5|C*5jK 0, 2, Od^W^jSttT, ftC^J© 1 7 P Pf f © 
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*fclga5S4te:fc»9 N PR 1 2 2 If -Y^/KajffclBtfs 3 K ft 5 £ t ^ $ frX ^ 
5 0 3&#<0 1 7 P Pn-&<Dtf;m& S 0 U „ P R 1 2 2 1 ^^*>V(OlfcM1£ s 
lT?fc5»^ 0, 4, 6#ffl;fc£*LT, &<C>B#£!jtf> 1 

7 P P^F^^cHi^S 3 fclft 9 x PR 1 2 2 1 f -Y^/KD^B^ s 5 
5 tztclZ, 0 , 4 , 4 A ^T,^©^J© 1 7 P P f tO^l^ S 1 0 (C * 
0 % PR1 2 2 1 f ^-^WKPftBtf* s 4lC^5ri^^tltV^S„ 
m^S^l 7 P P *K1!I#S 0*?&«9. PR 1 2 2 lft^/K^tl^ s 4 
(1~ft:b^ PRMK12®V^^^ (-,+,+) 

0lM^5i, 0, - 2, 0&mt)£frXs »©^©17PP«f©^ 
10 PSll^U, PR 1 2 2 If t^ti^ s 2(C/j:5r 10 

tfAXISfoZk, 0,-4, -4asm2j£*LT, ^(O^M<o l 7 ppifcti 

d«S OldfttK PR 1 2 2 1 ^•Y^/K^tfelg^s 1 left 3 i i^^$^LTV^6 0 
SS© 1 7 P P«F*0#tiH^S O-Cfc 19, PR 1 2 2 1 f ^^K&Jfctgj&S s 41? 

oo^A*$^5ix o, -4, - 6&mti£tix, &<dv$M<oi 

15 7PPft©WS5Hft!3, PR12 2 1ft^tPsOH/j:5^ 
£fcf± % 0,-2,0^^^ ^^J©17PPM©WS4fc/j: 
19, PR1 2 2 If t^OWs 2il/i5ri^^T^5. 
PPff©WS OT?*>0x PR122 1 ft^^©ftl^ s 4-C*>S»^^, 
1 1 0,-4, -6^$*IT, 1 7 P Vn^CO 

20 ti^S3£4^ PR 1 2 2 1 f ^^©W s OH^SK 0, 
-4, - 4&\&t)i5foX s 1k(Dmn<D 1 7 PPHWI^S 1 0 fclft «5 > PR 
12 2 If -Y^/K^S^ s 1 t^5^i:^$flTl/^o 
m^ECO 1 7 P P ttflgj&SS 1 PR 1 2 2 1 f **/KE>*fcJ&;&S s O 

(i-^t?*), PRiiffSgl 2©W^^5 (-, -, -) O^Jg) tfcSMC, 

25 0 1 3&SA^7$ttSi:s -6,-4, O^ttj^j^^Ts ^©f$i©l 7 PPW 

tfcjjgtfs 1 fci&tK PR l 2 2 if t^©Ws 2l^5ii:^^> 1 

0*SA^J$tL5 -6,-6, -4#ffl;*j£*LT> ®L(D#fM\<D 1 7 P P«F-§-tf> 



■1 
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tttSa* S 0 Ox P R l 2 2 l f ^/K/^fitfs s l tcfts r ir^^nT^ 
5o 1 7 P P^-f-tD^fitfS s 1 -Cfe 9. P R 1 2 2 1 f ^-*/K£;f£H^ s 

O-e^Si^Cv 0 0#A^$Jl5i:, - 6, - 6, - 6 &mti£tiX, &<£>B# 
M<D 1 7 P P^F-^-CD^^^ s 5teftQ N PR122 1 *JU<DVtte& s 0 fcft 

S 4 PR 1 2 2 If ^/KDftflgaS s 2l:*5rH^^TV^ 0 §1 

1 7 P P^F^^>4feli^ S 1 9 s PR1221 f -Y^/K7>#ttias s o T?£> 
ll^^Wi, -4, O, 2astH#£tLT N 1 7 P 

PWWS2|:fj;>), PR 1 2 2 If t^OWs 4(^i5i\ £fc 
10 W\ -6, - 6, - 4^ffl;t>£;frT. ^CD^J(D1 7 PP»WS 1 
PR 1 2 2 l?-*r s 1 ^&&r:i:;&S;^£;ft,-C^;5o 

^se© i 7 p vm^-nym^ s 1 9 N p r 1 2 2 1 ft^/wti^ s 2 

(i-3fet>^), . PRSfSKl 2<75I^^^^^ ( + ,+,-) ©JfctS) T'fc^i^^ 

0 l^A^J^ttS 4, 4, O^ffl^^jlt, S^©^®1 7PP^©tl 
15 #Sl£jfetK PR1 2 2 1^^^©^i^s 3}C^5*t^$^ 10^ 

A^$tL5i!, 4, 6, 4*SW^$H"C N ft©^©17PPif©ftiiSS0 
l£&<9> PR 1 2 2 1^*/W>*fcflgas s 4(:ft5i id5^$nTV>5 0 

1 7 P P^FfOtl^S 1 "CJfe Us P R 1 2 2 1 T-rJfc/l'CjfctBa* s 2 T'fe5i 
^{C, OOM^ilSh 4,6 ( 6^HJ*^T, !^©^017PP|Pf 

20 <^^li^S 5fcfc»K PR12 2 1ft^OWs5^5^ 4, 
4, O^ttJ^frbT, * <OB **i^> 1 7 P P^-^^^^S 4fclfc«K PR 1 2 2 
1 /KB Jfctga* s 3 IC/iSCl i:365^$ttTV^5o ^S^l 7PP#f«tl 

^SlT'fc^ PR1 2 2 If t^/^»s 2T*fc^i^^ 11^^ 
2,0,- 2a*ffi2j£*LT. lk<Dmm(Dl 7 P P»*OfttBi s S 21:4 

25 »7 N P R 1 2 2 1 f s 1 t^SK -icfctex 4,6,-4»SW^J$ 

fcX^ ifccomMOl 7 P P^F#<D^fiidSS 1 OlJl&Ox PR 1 2 2 If ^>/KD 
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m^&<^ 1 7 P P«F#©*ttl*S SlTife^ PR1221 'KE^ffitf 5 s 3 

P Rilftgg 1 2 <£> W^**tfS (-, +) (DftM). tfcSl^t, 
0 1 ^*tl5ix -4,-4, 0*St±J^7^*l/Ts ^©B#^J© 1 7 PP^fO 
*fcj£tf*S 1 fclJfe?U PR 1 2 2 s 2^^5^^S^$^ 1 

5 O^A^frS <t, -4, - 6, -4&mf3&tlT^ 7k<D&?M<D 1 7 P P^#<D 
tfc1Bfl*S 0 Kt£ V) N PR 1 2 2 lft^^W 5 s 1 (1*5^ £ aS^&ftTV^ 
5 0 JE^O 1 7 PP»f©W S 1 -Vh V > P R 1 2 2 1 f t-^/Wtl^ s 
3-e*>5*^tC % OOM^nS^ -4,-6,-6 ^a^^tlt, &<DB# 
&|tf> 1 7 P Pn&<DVtm&S Sfcfctl, P R 1 2 2 1 */WVtm& s 0 fcufc" 
10 -4, -4, O^fcB^iLTs &^B#^J© 1 7 P P^O^Stf 5 

S4tft<9 > PR1 2 2 If t^Ws 2l^£5ii:^^^5 0 m 
1 7 P P&t§r(Dym&S 1 T*fc <9 ^ PR1221 ^^^/t><^^^ s 3 T?*> 
HM^tlSi, - 2, O, 2*Sffl^7$tLT > ^©Bt^lJ© 1 7 P 
P S 2 left »9 N PR 1 2 2 1 f t^^Oti^ s 4C^5K Sit 

15 «\ -4, - 6, - 4&mt)&tlX, 1 7 P Pf f SlOt 

fct>, PR 1 2 2 s 1 lZ?j;Z>ZLb&7jk£tlX^Z> 0 

ME<£> 1 7 P P^^©tfeHdSS 1 T?* 0 s P R 1 2 2 1 ^-T^/KD^S^ s 5 
(i-fcfc>*>. PRiiffESl 2£>V (4-, +, +) CDftW) T*hZ>m&\Z., 

0 1^^H5i> 6, 4, O^ffi^^ttT, ^©^©1 7PP^f©tl 
20 iflSlRlfctU PR122 1ft^©Ws 3t^5ii:^§^ 10^5 

AA^5h 6, 6, 4dSffl^J$ttT. ^©^©1 7PPff(DWSSO 

PR1 2 2 If t^/Wtl#s 4(:/£5:i:^^T^5» ^iSO 

1 7 P Pf^-^-^^S^s PR 1 2 2 1 ^-r^/l"©**** s 5ffc5i 
^(C, 0 0 jaSA^**t5i, 6, 6, 6^tH^7^^tx^ &<DB#£lJtf> 1 7 P PflF# 

25 ©WS5|:*!J, PR12 2 1f^^;l/©ftiiSs5|:4 5)J\ 6, 
4, oaSffijfcSftT, ^©^© 1 7 P Pf t©ti* s S 4 !? , PR12 2 

i =f-^^-/i-(D^m^ s 3 tefcartas^j-LTv^o Me<£ i 7 p p^^-ot^a 
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tlZt^ 4, 0, - 2&m£i&jft,x, ft©^©l 7PPff©WS2C/j: 
PR1 2 2 1ft^©Ws 1(1^5^ *fcte, 6,6,4*Sffl^J$ 
ixT, #COB#£Jj<7} 1 7 P P<ft%-<Dtf;m& S 1 0 KUte D > P R 1 2 2 1 f -Y^/KD 
5 ^>6S s 4 - ^^^$tLTVN^ 0 

%L&<D 1 7 P P^O^H^S 2-Cfc«9 , PR 1 2 2 1 ^ *;V<D^m& s 1 
(-t-^^t. P Riiff 1 2(^ I/v>*^ ( + ffcSi^l^ 
0 l^A^tbS 0, 2, 0dSffl^7$tLT N SO^©17PPff^i 
^Sll PR 1 2 2 1 s 3 |C*5r t^^^tb. 1 0 

10 ^A***l5ix 0,4,4^tH^$tlt, ^^J©1 7PPf^l^S 

0 0, PR 1 2 2 If t^©Ws 4t/i5ii^$tlT^5o ^£ 
017 P P S 2-C$>^ N PR 1 2 2 1 f -r^/KBJffctias s 1"C*>5 

OO^ATJ^Sh 0, 4 , 6 tfSffi^tLT^ *©B#^J01 7PPf 
WIl5 5 S5^!), PR12 2 1ft^WOWs5(^52i\ ^7cfi, 
15 0,2,0 ^fflA^HTs ft©^© 1 7 P Pf f ©tH^ S 4 IC4 5 , PR1 

221 f t^^©tl^ s 3 KiJtesr. fcas^stLTv^,, 1 7 p p«f#<z> 

tttB*5 S 2 9 x P R 1 2 2 1 ^•^^/KOtfcfBdS s 1 X?*>S»-^^ % 1 1 #SA 
^ N 0, 4, 6ri*tti*j£;ft/t\ &<£>B#£iJO 1 7 P Pn-^CO^m^S 3 
PR12 2 1ft^®Ws5}:*5^ *7ttt, 0,4,4*sm^J 
20 ^iXT, &<£B#£!l<E> 1 7 PPftOWS 1 0fcute»9 N PR12 2 1ft^ 
(DftMfr s 4 ^&3CL t^^nTV^o 

1 7 P P$F-i§-(7)#t1®dSS 2-Cfc Ox P R 1 2 2 1 f ^*/KZ>tfcHtfS s 4 

PRifssi 2©i/^^^? (-,+,+) <DVtn) -vbzm&kz^ 

0 l#A;fr£*LS 0, - 2, om^nt, &(DB#£iJ© 1 7 P P^F#<D)fcfe 
25 i^SUH^IJ, PR 1 2 2 If t^V©W 5 s 2H/i5iH^^tl, 1 
0&AJj£lnZ> 0, -4, -4^t±jtj$nT, ^©Hi©17PPt^©t 
t£#S 0l£Jte»K PR 1 2 2 lft^/V©ti^ s 1 t^Srt^^^iTV^So 
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W&<0 1 7 PPif^WS 2-efe9. PR 1 2 2 1 ^^/K7}#t]ttfS s 4 T? 
fc^f^t, 0 O^A^*!^ 0, -4, - 6^fcH^I^^T, &<7>B#£iJ<D 1 
7 P Pf^F^-<D^li^S 5 fclfc K>s P R 1 2 2 1 f-t^^Oti^ s 0 K&SjK 
£fcfi N 0,-2,0 ^tU^^T, &<DB#^J<D 1 7 P P^^ti^S 4K1& 
5 19. PR 1 2 2 l^-^/M^^ s 2id^5r <?;^£;ftTV^ 0 T^feV) 1 7 
P P^F-^<D5t^S^s 2-Cfct9 , PR 1 2 2 s 4T&5f^l-> 

0, -4, -6^tH^,$tL-r, ^Bf£lJ(£) 1 7 P P^O 
fttS^S 3 Klftl9 s PR12 2 1ft^©W 5 s Ot^^K "Scfctes 0, 
-4, -4^|±5^$ttT, ^©^JOnPP^W^SlO^!), PR 
10 12 2 1 ^-^^)V(O^Mi^ s 1 ^&£r.£:;^$tVTV^ 0 

^^E(D 1 7 P P^-^(D^^i^ S 3 T?fc 9 ^ P R 1 2 2 1 ^-Y J*/K02fc1Bj&S s 0 
(*T^^*>> PRa<|Kl2©^^^ (-,-,-) <£>4») Tfe5^^> 
0 13&*A#$*L5^ -6,-4, 0^ffl^J$*LT. &OB#£iJ<D 1 7 PPff-^OO 
111^!), PR 1 2 2 1 J-^*;V<Dl$m.-fr s 2 (^51^5*^, 
15 10^A7J$tL5i, -6, -6,-4^ttl^|$tLT, &<DB#£iJ<D 1 7 P Pft^ 
<7^M^S OfrC&^s PR 1 2 2 1 ?--r*/U(DVtm$> s 1 Kl&Sw £2^£;frT 
V^ 0 %L&CD 1 7 P P4f -^-(D^B^S 3t*fc 9 . PR12 2 1ft^©W 
sOT'feSl^ 0 O^A^t^S - 6, - 6, - 6&m£>£tlT, lk<D 
B#£i]<D 1 7 P P^-^-^^S^ S 5 Ulfc N P R 1 2 2 1 5=--Y*/KPtfcfl£tf s s 0 
20 ^TcteU -6, -4, 0^{±J^j$ttT> &(DB#£iJ<D 1 7 P Pft-^CDtfiM 

^S4t/i^ PR 1 2 2 lf-t^/^ti^s 2 - <t ^/J^frTV^o 

5g.^E<D 1 7 P P^^H^S 3-Cfel9. PR 1 2 2 l^Y^/K^S^ s OT* 
&54§1^(-, 1 l^A7j£;fr5 -4, 0, 2^t±i^j$tLT, lk<D$%m<Dl 7 
P P<$-%-<Di)tmtfS 2\Zf£V) ^ PR1 2 2 If l-^KDtl^s 4(C7i§^ £ 
25 fete, -6,-6,-4TO$tlT N &<?>fl#£!|tf>l 7 PPff®W s S 1 0 
Izifct) > P R 1 2 2 lf^^/W^l^ s 1 ~ t^7F$*VTV^ 0 

^M(D\ 7PPff©W 5 S 3Xfe»9. PR 1 2 2 s 5 
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(i-ftfcjib. P RiHf & 1 2(DUZ?*?tf ( + ,+,+) <DftM) 
0 1 ftAJdZfoZ h 6,4,0 ^{jy^^HT> ^©^JO 1 7 P P^-5§-<D#t«i 
^S lliC^!), PR1 2 2 If t^^Ws 3}C/j:5r^5/T$k 10 
tfAJlZtlZk, 6, 6, 4tfliit)£thX, lk<DmM(D 1 7 P Pft-%<Dikn&S 
5 OKftJ/PR 12 2 1 f ©ft flgd* s 4fcfc5r£aS:**$;h/rV>5 0 

(D17P P^#CD«^|g«S s 3 -Cfc <9 s PR122 lft^/W^l^ s 5 "CfcS 

0 OtfAJliSftZ h 6,6, 6 ^ft^tlT. #C©B#£lJ© 1 7 P P# 
t©WS5C^!3s PR1221ft4/^Ws5C/j:5^ -icfcte. 
6, 4, 0^S*lTs &.<DI%M<D 1 7 P PffOtl^S4(^^ PR 1 
10 2 2 lft^^tl^s 3}C^5-<b^/T$tlTV\5= ^©17PPW 
WS3ffc^ PR 1 2 2 1 f t^/Wtl^ s 5 tfcSi^t, ll^A 
^frS^. 4, 0, - 2^ta^j^tbT N yk<DmM<Dl 7PP»WS 2 
KfctK PR 1 2 2 If -r^K^ti^s *fc«> 6,6,4^ffi 

^7$tL"C. ^(5S$i© 1 7 P P ft H^S 1 0 Klfc 9 . P R 1 2 2 1 f 

15 /KOtl^ 5 s 4 fcfcSr. £a*^£jh/rv^„ 

S&fcl, HI 2 3 (DftS5g^^li::^$;fa,5ll|Ikltft^ LTV^ < £ s El 2 4£>J;OT 
2 5 ©flUZL&V^Tfr^ mM<D 1 7 P P^-^ftH^S 4"efc ^ P R 1 2 2 If 

t^vo»5s2 (i-^^ib. PRi§{f8§l 2©V-^^J6S (+,+,-) © 
ftfl) tfc5i^l:> 0 oifiAtiZfrZb, 2, 0, - 4$mt>i$frX, &©0# 

20 i©17PPft©WS6|I*l3, PR12 2 1ft^©tl^s0l^ 
Srir^^^tt, 10^^5t 4,6, 6^ffi^$^T, ^^J<0 1 
7 P P^-5§-©ftl^ S 1 left 9 % P R 1 2 2 1 f -Y^/MOftfttf* s 5 £ 

2,0,-4^^^ WD©17P 
P ft Uri* S 1 fcufe ?K PR1221 f ^/K£>ftB^ s 0 fcfcS ^ £tf s ^ 

25 ^TV^,, i^©17PP^f©WS41?fc^ PR12 2 1ft^O 
Ws3 PRiUfSSl 2<Dl/^^iJ5 (_,_,+) <7>ft1i) 

fcSi^l:, 0 O^A^frS - 2, 0, 4*Sffl^J$tL-C. ^©^IJ© 1 7 
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PPWWS 6fcfc 19, PR 1.2 2 1 f^/K^fig^ s 5l^§ri)jS 
1 0a*A2j$*LS -4, -6, -6#ffl^cFn-r, #;(7}B#£iJ<D 1 7 

PPff^WS 1 &Cft<9. PR 1 2 2 1 ft^/K^tl^ 5 s Ofc^Swiii 
1 l&XJj&ZlZ t, - 2, 0, 4&mJl&tlX, ^(DB#^IJCD 1 7 P P 
5 ^©WSll^U, PR1 22 lf-t^tl^s 5(u!fe§ii:^$ 

5M£<£> 1 7 P P^F^-<D^B^S 5T?fc»K PR 1 2 2 1 ^^^/K^>^^ s o 
(i-fcjb-fcs P Riiif S§ 1 2 <£> 1^**3* (-,-,-) (D^S) tfe5l^^ 

0 0M^5t, -4, O, 4^ffi^I$^T, W|J©17PPf« 
10 1^S71^!), PR 1 2 2 If t^W^s 51:45^ t^S^ 0 1 

^A^frS -4, o, 4&mti£tiX, ^k(D^M<o l 7 P P&-W<DW;m& 
Slt^!J N PR 1 2 2 1 ^^^^tfiStf* s 5 &C&<5 £: ^TFcFfo-CV^-So 55 
&<73 1 7 P P^-f-OtfclHtfS S 5 T?*> >9 N P R 1 2 2 1 f ^/KPJffcflgaS s 5 (f 
fcfc>t>> PRilfffigl 2 ©l^v^^jS* ( + , + , +) (DJt^li) O 
15 02SA#£*L<5£> 4, O, -4*S(ii^j$^T, &<DB#£lJ(E> 1 7 P P^-^O^flg 
7 fctt: «9 % P R 1 2 2 1 f ir^/KO^i^ s O r Oltf 

Atl&tl&ts 4, 0, - A&fttjZfLX^ ^©^J017PPffOttii 5 S 

1 left 9. PR 1 2 2 lft^MtP s OtefcSi^aS^&frTV^So 
MEtf) 1 7 P P ?|£lS^S 6 T*&«9 „ PR 1 2 2 1 f^^/K7>^S^ s 0 

20 (-t-ftfr'fcs PRoiffSSl 2© UVxptf (-,-,-) o^ffi) tfeSl^t, 
0 1 &Atl£frZ> ts -4,0, 4^ttJ^)$^T, lk<DmM<D 1 7 P P^O^ 
i^si|:4!3s PRl2 2lft^v©Ws5ic^5ii:^^ 0 0 
■frAftZtlZb^ -4,0,4TOSnt, ^Hi©17PP^©W 
S8(C&«? N PR122 1ft^©Ws5C*5^ ^fcfi, -6,-6, 

25 -6*Sffi^3$ttT. WKD&M&l 7 PPft^tl^S 9 !), PR1221 
=7-^*jU<DVtm& s 0lc:fcSr:i:#^$*LT^3„ m^E601 7PPff©W 
S6T*&t), PRl22 1ft^©Ws5 ("J" ft P Riiff j?§ 1 2 <59 
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(+,+,+) (DikM) ■efc^i^}^ oi^^Wi:, 4,o, 

- 4tfMt}£thT, &<Df%M<0 1 7 PPff©WS 1 fcfclK PR 1 2 2 1 
^-Y^/K^^JiS s OtC^^r idS^S^ 0 02*A#$;ft5£> 4,0,-4 
#Sti}#£*LT, *©HI!© 1 7 P Pf f ©tlii s S 8 H^i 5 , PRl221f^ 
5 ^/KDWsOt^SK £fcte N 6, 6, 6^tb^,$ttT^ i^O^J(Z) 1 7 
PPff^WS 9^&<9, PR 1 2 2 l^-^*sls(DW;M& s 5E^£5ri^ 

^Etf) 1 7 P P^F-^-O^^s 9 > P R 1 2 2 1 ^-r ^JVCD^M^ s 0 

t> N PRiiffS&l 2<DUi?X?tf (-,-,-) CD^B) T'fc^m^^s 
10 ll ir> -4,0, 4^ffi;fi£;ftT. Kk<Dtf?M<D 1 7 P P^-5§-<D#t 

I^Sll^i!), P R 1 2 2 1 ^^^JWfcMft s 5 w t&7j<£ti, 10 

^a^hs^ -4, o, A^m^^tiXs ^^joi7PPit©ti^ 

S8t4D N PR12 2 1ft^ti^s5l^i5K Jcfcfi, -6,-6, 
-6tfltit)£tlX, ?k<DmM<Dl 7 PP^tOWS 9^ft9 N PR122 1 

S7ffc!), PR12 2 1ft^©Ws5 (-f^fr^ PRiI{f&§12<D 

( +>+>+ ) <o^) tfc^f^i^ 1 1 ^A^tl^ 4,0, 
-4^tH^,^ttT. &©B#£iJ<£> 1 7 P Pf^^H^S 1 £fc ^ PR 1 2 2 1 
^^/K^S^ s OC^^r i!^^^ L> 1 O&AJjiStlZ 4,0,-4 
20 ^ttj^l VZ(D$%M<D 1 7 P P^f-^^^B^ S 8 \Z?£ *) N PR1221f^ 

^/l^itfcfil^ s CH£&5/K £7tte N 6,6, 6^ttj^,$^x, &<DB$M(Dl 7 
PPft-%-<DytM&S 9&C&I9, PR1 2 2 l^^^jU<Dmm^ s 5iC/j?5:i:^ 

5ME£> 1 7 P P^F-^<^^S^S 8Xfe <9 s PR 1 2 2 1 ^^OftWtf s 0 
25 (i-&*>1=>, PRjimS&l 2©lx>?^^^ (_,-,_) o^S) T*fc?)l^^ 
0 O^A^tbS - 4, 0, 4^ttj^$^x, &<DB#£iJ(D 1 7 P P^F^^ 
HS*s S l . PR l 2 2 s 5 izt£5z\ <h^£*L-CV^ 0 
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1 7 P P^F-^-<D^M* § S 8 "Cfc t) n P R 1 2 2 1 ^-^^;V(D^.mi^ s 5 
(-^frfr^ P Rilff 8§ 1 2 0^^^ 5 ( + ,+,+) 

fjss lKift 9> PR l 2 2 if -r^KDJbtS^ s o (:^?)r i:^$^-cv^5 0 

5 1 7 P P^-^-O^fll^S 9 "Cfc *K PR1221 ft^^©tl^ s 0 

0 itfAJdtSftZt, -6,-4, O^ffl^^fLTs W^JOl 7PPff© 
^li^si(C^9, PR1 2 2 1ft^^©tl^s 2(C^5ri^^^ 1 
0^$tl5^ -6,-6,-4^fcfcJ^£*vr, ^©^)©17PPff© 

10 tMSOt^!), PR1 2 2 1f^/W»s l^ft5r£:#^$^T^ 
So ilE©17PPff©WS9^!)> PR12 2 1ft^Ws 
Otfc^i^ ll^^W^ -4, 0, 2^tt}*£*LT. ^^Bt^JO 

1 7 P Pft^<DVtM&S 2 PR 1 2 2 1 ^-Y^/K^ttfi^ s 4 1<1&5;K 
£ fc{ ^ _ 6> _ 6j -4&mJl£frX, WI!©17PP^©W^S1 

15 OfcfctK PR 1 2 2 1 f t^/V'©^ s 1 1:45 r fe^S^TV^ 0 

^E<D 1 7 P P^FfOtl^S9T'fci9s PR 1 2 2 If ^A-O^H^ s 5 
(-T4^*>. PRiiifS&l 2(DUi?X*& ( + ,+.+) (OftM) T*hZ>M&lZ^ 

0 l^A^£*L5£s 6 ' 4 » 0jjSffi^$^T. 1 7 PPffCti 
#sii:45> PRi 2 2 if t^tl^s 3lc/j;5:i:^$^ l o# 

20 A^^^^i:. ftOl*aol7PP^©«l*S0 
KfttK PRI 2 2 if t^rottffi^s 4fcfe5wi^$ilt^5, ^E<0 

1 7 P "Pft%-<D#MTfiS 9-efe l 9> PR 1 2 2 1 f "r^JXD^m^ s 5'T?&34§ 

1 l^AT^frbSi, 4, 0,-2^J±1^7$^T, «||©17PPf 
-5§-<£>:tfcf§tfS S 2 PR 1 2 2 1 f s 1 *fctts 

25 6 , 6 , 4 jit, ftOHa© 1 7 P P»fO W J S 1 0 fc* PR 

12 2 1 f •Y^/KD^B* 5 s 4H45 £ £3&S^$*LTV^„ 
WLfe<Dl 7 PPMOWS 1 0T*fc<9> PR 1 2 2 lf^r^/^tl^s 
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1 Of-fcfr^ PRii.ftggi 2(7;^;?^ ( + T -£>£^ 

Ol^^Si:, 0, 4, 6^tB^£*LT, WiOUPP^O 
^flg^s 12C/^ S PR1 2 2 l^-r^/K5D^^ s 5^^§- ir^^^^T 
SftO 1 7 P Pm§r<DVtn&S lOT'fe!), PR122 l^-Y^KJD^flg 
dSs4 PRilftSSl 2©U^^jftS (-,+,+) CD^Sg) T'&S 

oi^x^j^ttsi:, o, -4, -6^iil^7$nT, ftcusjonp 

P«F-§-OttlB^S 121^^ PR1 2 2 1 ^ **<DtfiM& s 0 

mfe<Dl 7PP^»S lltfct), PR1 2 2 l^JM^tttBtfs 

2 (i-ftfet,. PRa«Bl2©l/^^JJ (+,+.-) ®#«) 

t'x 0 1^^§^ 4, 4, 0&mtl£tlT s &.<OWM<D 1 7 P P 
ifcHgtfSS 1 fclft 9, PR122 1ff^KOWs3(:^ii^^ 1 
O^A^J^tbSi, 4, 6, 4#S£tJ;7j£;ft,T, 7PP^fOftfiiS 
S01 ^^ PR 1 2 2 If t^/voWs 4H*5ii:^$ti, 11#A 
^J^^^i:, 2, 0, -2&mi}ZfrXs J)C«J©17PP^WSS1 

sic**}, pr 1 2 2 ift^©ti^s ucft^i i^snrv^s. gta- 

7PP»WS llT'fc^ PR 1 2 2 l^*/U©*fcl(gtfSs 2 
S*^!^ 0 0^A7J^tL§^ 4,6,6 ^ffl^^^LT, ^|IJ(7)17PP 
lff©»S5C*^ PR12 2im/KD«»#i5fc4«a», £fc{i N 
4,4, 0 25fctJ;fj£*LT\ ^ob#^iJo 1 7 P P^F#^^^S 4fcfc& N PR 1 

2 2 lft^/K^^liS s 3l:*5r b&7ik£tlT^5 0 

%L$E(D 1 7 P PflF*0fttt*S SllTfJbt), P R 1 2 2 1 ^^^yKWRttjJS s 

3 PRa*Bl20W^^# (-,-,+) t»*>5*fr 
K\ 0 1^^5^ -4, -4, O^ffi^^ttT, fc<DtiFM<Dl 7 PPW 
Wftm&S 1 fcfclK PR 1 2 2 lft^/WWs 2t*5^i^^, 
1 0tfSA^£*L5 £ N -4, -6, -42Sffi;7j£*L-c\ *©^©17PP«Ff 
©WSO^/^, PR1 22 lft^^©Ws ll^SIi^T^tl, 
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i i&^jiztizts -2,o, 2&mt>£tix, yk(Dmm<D hp paf-h-©** 

B^S 1 3 lift I? x PR 1 2 2 lft^©tl^ s 4\Z?£Z>Zk&7j<£nX^ 
Z>o $Lfc(D 1 7 P Pff -%-<DWm& S 1 1 T'fc 19 s P R 1 2 2 1 ^^*7U<D$kM& 

5 V$M<0 1 7 P Pft-%-(DVtW& S 5 KLifc «9 N PR12 2 1ft^^OW s s0t 
ftSfr', ^fc», -4, -4, OfrmXZftT, lk<DVmi(Dl 7 PPn^Vt'B 
^S4|I^^ PR 1 2 2 1 f ^/KDJtKffitf* s 2t^§rt^$^tV^§ 0 
^6© 1 7 P P^-^WfJ^s 1 2 <9 , P R 1 2 2 1 T ^ *^<DftMft s 

0 PRiiffSgl 2<DUi?X?& (-,-,-) O^H) Tfc^m^ 
10 \C 1 l^ATJ^IlSt, -6,-6,-6^ffi^$^iT, |^0^©1 7PP 

^ P R 1 2 2 1 f ^^Ofltfil^ s 0 UlftS C i: 2w 

£HTV^ 0 iS©17PPfWi^S12t"fc^ PR12 2 1ft^ 
cD^M^s5 (^fr^, P Rilffig 1 2^1/v 5 *^ ( + ,+,+) ©#clQ 
-I?&<5^fC, llM^^i, 6, 6, 6^tB^,^tLT. ^0«J(D l 7 
15 PP^f©tl^S14fc^!J, PR 1 2 2 l^^/V-Otfcfi^ s 5 fcfcS w <b 

1 7 P P^F-^-(D^^ S 1 3 -efc «9 > P R 1 2 2 1 ?-*r*A'<DftWi& s 

1 ("t-^^*>. PRiiff Sgl 2<DUi?X?tf ( + ,-,-) £>#;S) X*foZ>M& 
K N 10^X^F$tL5i, O^^M^t, W|j©17PPif© 

20 tfcti^S O^&tK PR1 2 2 If t^C^l^s 4(C^5^t^$tL, 0 
0^A^£tL5 0, 4, 6^tU^,^HX N ^OB#^ijO 1 7 P Pff-i-(D^^ 
S5t*5, PR1 2 2 If ^'^/I'Otl^s SlC/iSri^^^l/^o m 
&<7} 1 7 P P^-^<D^S^S 1 3 Xfo ^ P R 1 2 2 1 f ^/W^^ s 1 T? 
MH^s ll^^Sh 0, 4, 6^jf}^^tLT, #C©B#£!l<D 1 7 P 

25 P^-^WH/^s SfclfctK PR1221ft^®Ws5^45K 

tt, 0, 4, 4^{±j^$ttT> &<DB#£iJtf)l 7 PPffOWS 1 0^^«9 N 
P R 1 2 2 1 =f-^^7U(D^m^ s 4 r k&Tjk&flX^Z, 
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3&&(D 1 7 P P^f-^-tDtftS^S 1 3 N P R 1 2 2 1 ^-r^/KD^t^^ s 

4 (i-ft^^ PRi§f»i&l 2©V^^^ (-,+,+) Oftffi) T^5t^ 
fcl, 1 O^A^frSi:. MH©17PPf 
■%-<Dtf;n&S Oizfj:*), PR 1 2 2 1 ^-r^J^(Di^Mft s 1 \Z.f£%>^ k&7jk£tl. 

5 0 0&At)£ftZ>bs 0, -4, -6^W^I$tLT, yk<Dmm<Dl 7 PPW 
tfcS^S 5^^»9 % PR 1 2 2 lft^/WTOSs O^^^^i^W^^TV^ 
5. 5M£<£>1 7 P P^F^-<D^B^S 1 3XfctK PR 1 2 2 1 ^X^>/K£»#tfi;& 5 
s4t*51^C, 1 1 O, -4, -6^j±}^^tT,T, &<DB# 

#J<Z) 1 7 P P^F-^-^M^S 3 PR 1 2 2 1 ^-^^/KT?^^ s 

10 ^fcfi, 0, -4,-4^ffi^$^x, |k©f|^l©17PP^©ti^ 

5 1 0 fcft >9 > P R 1 2 2 1 ^^^Otfcti^ s 1 ~ t ^^$^TVn6o 

1 7 P PWtO^l^S 1 4t?ife9> PR 1 2 2 1 ^-^/KZ>#t^tfS s 

o (i-ftfc>t>, PRlflKi2oi/^^is (-,-,-) coVtM) 

K\ 0 1 ^*^5t, -6,-4, O^ifJ^^tLX, &<£>B#£"J<£> 17PPf 

15 t©wsin^5 % p r i 2 2 i f t^/i/©ftnas s 2 ^45 - i 

0 O^^tlSi:, -6,-4, O^ffi^tvr, &OB#£"J© 1 7 P Pfft© 
tfcHass 4fc&9s PR 1 2 2 1 J-^^/VOlVtMff s 2 £ #^£*lTV^ 

S» 5L#tf> 1 7 PPit©W5S 1 4Xfc >K P R 1 2 2 1 ?-*r*/U(Dtf;m& 
s5 (-t"fcfc>t> N PRiiif 1 2^>U^^*s- ( + ,+,+) WS) T'fcSm 
20 -a-^ N OUU^^^i, 6, 4, O^tB^^iiT, ^©^J©1 7PPff 
<DfcM&S 1 t> > P R 1 2 2 1 ^-Y^^tD^S^ s 3 iJlftSr. 
0 O&AJlZflZt, 6, 4, O^W^^tfC, ft©^©17PPf^©tl 
!55S4H/j:^ PR 1 2 2 3 £ £ a*** ^frTV^So 

J£*±tf) £ o t:, l 7 P P^#*3j:t^P R l 2 2 l ^•r^^o-a-^ M"9 

25 ft N 1^2 2*5«tOT2 3flD*t«KW*»!:**tL5)lfite % (17PPff*Ottl, 
PR 1 2 2 1 ^^^)V<O^M) ft, (SO, si), (SO, s4), (Sl,s 
0), (S 1> s 2) , (Sl,s3), (Sl,s5), (S2,sl), (S2,s 
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4) , (S 3, s 0) , (S 3, s 5) , (S 4, s 2) , (S 4, s 3) , (S 5, s 
0), ( S 5 , s 5 ) , (S6,s0) , ( S 6 , s 5 ) , ( S 7 , s 0.) , ( S 7 , s 

5) , (S 8, s 0) , (S 8, s 5) , (S 9, s 0) , (S9,s5), (S 1 0, 
si), (S 1 0, s 4) , (S 1 1. s 2) , (S 1 1, s 3) , (S 1 2, s 0) , 

5 (S 1 2, s 5) , (S 1 3, s 1) , (S 1 3, s 4) , ( S 1 4 , s 0 ) , *3 

(S 1 4, s 5) ©»3 2Vtm\t£*)mf&tZZki>ST*%^ ^©M/Mt 

mi o Lx_hiE Lfc 2 \ -®m<o h^v ^mmtmm^, mmirzm 
i**i ^*hft l tz^^ x°mm ^ ^ hi/ji ^*si3&s**e>tL5o ufca* 

10 ot, «^{^ If ^ W^B C J Rgf ^ft^ i 5 0 

£fc, UPP^OM^U^SKt 1 5CTJ^«t QM&.£tl>, NRZ Iff 
■iHbfc.fctfPR 12 2 1 ft^© h 6JR»K1J; 9#fife$ix5o 

1 7 p p h u-y *mmt p r i 2 2 i b i"V 

&&t>l£fZLm&lztZ. 9 0tlfc5W\ 17PP^f©FW!J^J|i:, N 
15 RZ I^^-fb*5«ttJ t PR 12 2 lft^O * ^mSr^tfci - 3 - <b £ 5 > 

tsfrf£<ti:z<Dx\ mw-ttkmtmmzft, ^-K^*T«jjct> % y^n^rtt 

ifcfcx IU2 607D^-ft^b^#IfC, lB^??£§£ff 3 5 

ia^W^2 if*. -yy*s 1 2 lfcSsvT* iB^^#:(e:ia^$^TV^5^ 

#-fkfi#SrPR 12 2 1 ^-^^/^Xm^m Lt\ gg^ffl^^fc^^ff « 
25 fc&g*|5 2 2fcifci£U ^fS'7'S12 2HItf„ ^ffc&ffifFP 2 2 tt N ^Ty? 
S 1 2 2H:*5V^X^ gy&$n7t^#tefi#fc&LT. @«^<b#tt £ &5 
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yS123 KMtto 

1 7 P P- P R- S I S OW.-%U3 7 1 ^TiyZfS 1 2 3 te*3V»-C* P R 
iifcg&l 2^P>©fi#4:A^jL % X^y^S 1 2 4Kiltf 0 1 7PP-PR-S 
I SOffg|53 7 1 ^ ^T^/Sl 2 4t*3V^T, NRZ I^tftfci^PR 
5 2^*/W£^V^ fe^J^^^i®S^i-^^^^^m^J^fp v oT 
MULfc fvy *m%Lt, 1 7PP^Wl 7 l^ftSl 7PP«FtOft 
fcx— ^2 o l m&<5v^3ft«>e>;h,<5 l 7 P Pf-5§-<59 h *^£t— 
itrfc, l 7 P P*5j;t^PR 12 2 l3 L v*si'<D<&& h u- P ;*^5i,£*:#>> 
*tfc 1 7 P Pio iZ7PR 12 2 1 ^ir*/KE>-8-J5fc M^^^tS^T, 09 ;t 
10 fcf* \?m-&T/l'=tV XA^B C J R^-5§-T/W=f U X^%ffiV^ % P RiIftS§ 

1 2^bOff -^SrS I S O^-H-U ^7^7*S125 l-iitfo 1 7PP-PR- 
S I SO«-$§-gP3 7 ^fyT'S 1 2 5 fCc^T^ S I S 0^-5§-$ ftfcd -5§- 

/S126 tcjitfo 

^©^—^m-^a^ ia i 6 o^^y^s 2 5 tm^^mm^ffotci^, 

Sk±(D£ 0 \ZL LT, 17PPfc"i(;PR12 2l5 : t^^H / ^Si 
2$*£>£>*K 1 7 P Pfc «fcO«P R 1 2 2 1 ft^^©^ h V !J X^t^L^S^^ 
20 T, f«#T/W=Jy XA^B C J R«#T/W=TU XAtfSJB V N &*l/T , ff#^ 
S I SOlf ^HtJ;*), 13 2 7t^*i5J;5^ m^ttfM&ft-L;* 

tariff 5„ 

0 2 7& N 0 5 <D|E#W£*g« 1 51iB2 1©IB»I?^«3 5 1 fc&ttS 

25 1 5 1 (DtM-^-mm-Z, NRZ If ffhfci^PR 1 2 2 If + ^KDfV!J 

x$&Lb. 1 7PP^<Dhn;^i?rffflLT^fT^titV>5 0 IB^ffii 
1351 <^^-§-^a«, 1 7 P Pft&k PR1221 s f- J r*fr<D'Sri& h^V 
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'tffcrtifcfc^U HUtt, NRZ If Wil^PR 1 2 2 If t W M^D 
**5I<^ 1 7 P PffO hH) *^Sr#;BLT«^&3®#im$frSffi«?? 
5 4^gl 5 l^I^ftg^flfs' hx7-WfTfc5s 17PP^ 

I3tff4gl3 5 l^ttttiWt'j/ fx7^^f-C^5o 1212 7 

^-^^©^fft^tt, 1 9/2 0 £ U »t»3gU«*ia*W:, lOiHtL-C 
10 V>3„ 

bfc^o-C % 12 7 CD If v Y^=7— h=10 " - 5 fcSSV^ ttx HI 5 <£>fB 
iS4if 1 5 KDftt^ifl^it^, miO. 7 (dB) T'fe^cD^^j- 

lt. m2 1 <ommn±mw3 5 1 ©te*#*HMt#jfc» N *5^* 1 0. 2 (<a 
15 1 7PPttiPR 122 if- •Y*ji'<D<ermh\'V *mm.&m^z>z.k\z£*) , 

NRZ I #-JHb*3«fct*P R 1 2 2 13-^*/V<d fVJ) ^iih 1 7 P Pf<F#0 

M^-y xm%L&ftm Lfc«3«if£Seii 1 5 1 £ «? t> N 0. 5 (dB) 

K±©i PR-S I SO^#-gP8 l*5«ttJ«l 7 PP-S I SOTOl 

20 8 1 ^ HI 2 1 \C7jk£tiZ>& 0 ^ s 1 oO^n y ^ (1 7PP-PR-S I SO 
^•§-§P3 7 1) fcUTflljfcU 17PPffiPR1221ft^©^M^ 

25 fT^^xSo rtiKJ:^ PRi 2 2if t^©fvU^*^J;t;i 7PP^ 
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1 7 P P^F-i-i: LDP C ^J-^*<§lr /B V^^i^'a"^ ^ N 1 7 P P PR1221f 

5 HI 2 1 (DfB^S^^g 3 5 1 fcjsl^Ttt* P RiiftSS 1 2 fc*3V>T N P 

R 1 2 2 1 (DfB^S^^^/V^IE^ff^a^fT^tt. 17PP -PR-SI 
SOl^3 7 lte*5V»T\ 1 7.PPffi PR 1 2 2 lff^C^M^P 
**^K£<5v>"T\ S I SO##*&3tf*?Tfc*L<5<fc 5Kifci^Lfc;$s N PRiUfSS 
1 2<^IB##^^i'^/^« N PR 1 2 2 1 ^^W^JPS^tLftV^ i~)&fc>*), 
10 M^Lfis P Riiff8§ 1 2 fciasv^ PR12 1 (PR2) (D^mm-^^^^X* 

mf^w&®>m&ftt>tizm'&K!z, 1 7pp-pr-s i 1 1 jess 

VvC. 1 7 PPffi P R 1 2 1 f^^/KD^ f> U-y *^LlCg<5V>t\ S I 

@2 8:iocfcOT2 9 LT, 1 7 P P^-^ir P R 1 2 1 ?-^*>V<D&1& h 

15 vy^t^oV^PJtS. 17PPffirPR12 1ft^©^ 

m^u m i 2ibmm 1 4 &#j$bTJi5B ltc 1 5»?>^5 1 7 p 

Pf^hVU^ili:, 0iJx.fi. IIl5<DPRj§<lggl 2^PR1 2 1 <£>fB#l¥ 
^■Y^/^-COfB«f5^*Q!SS:ff 5 4i^x IU5 0PR-S I SO^-^-gp8 1 

m2 8 jo «£ T>*!H 2 9 fit. 1 7 P P PR 1 2 1 ^--Y ^ h U V 

m&iH^Lfc^1t^:ft^L--CV^o 17PP^f iPRl'21ft 

^©^h^y^JIt), HI 2 4*5j;t>*|Ij 2 5*#iLTR«tfcl 7 P P# 
ftPRi22 lft^/^M M-'JJ **3L<9«fc ^K^fr-S^ KWOflll: 
25 ±^B§-f-5o 
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s Sr^LTV^o fc*5 % J^T. 17PPtWih PR12 1ft^^ 

jffi«rKB'Ji-5fcJ^ 17PP^f«lt S SrfBV^TSfeU PR1 

Ufc^o-Cs HI 2 8 <tt/I2i 2 9 ©WzifcV^TfcS:, »17PPffOtl 
}&SS0T?fc»K PR12 1ft^/WWslT'fe§i^ OlM^ 
2, 2, - 2^mtf^tlX^ ^O^Ol 7 P P^-^O^S^S 1 tefcD, 

pri 2 if t^/wW s s o(^j:§ri^$ti, l oM^tiSh 2, 

10 4, 2^ffl^7$ttT. #C<DB#£iJ<D 1 7 P PffiF-f-WJtfcHaSS OtiiEOs PR121 
ft^/WWs 2fcft5;i£aS7F£;ft,-CV^ 0 m^ECDi 7PP^toW 
SOtfc^ P R 1 2 1 f t W s 1 TifcSi^l^ OO^A^J^ttS 
t> 2, 4, 4&m*l$foT, ®i<Dmm<0 1 7 P Vft^WMifiS SfcfctK P 
R12 1ft^©tPs3 1:/i5K 2, 2, - 2^ttS^,$HTs 

15 &<DB#£lJC9 1 7 P (DifrM&S 4&C&9, PR 1 2 If t^l/©W s 0 

^^:^^5i^;^$^ T v^S 0 Sft© l 7 P Pf f ©ti^ 5 S 0 tfe !) , PR 12 
lf^^©Ws lt'fcSi^}^ 1 l^A^frS £x 2,4,4 fcliiJj 
$ttT N i^©l$i01 7PP^fOtl^S3{^^l?, PR12 1ft^©t 
|^s3i:45K lUtcl^ 2, 4, 2^ffi^$ttT, itk(OmM(Dl 7 P P^F^- 

20 ©WSIOC*^ P R 1 2 1 f t s 2 l^i 5 r $ J^t 

ME£> 1 7 P P^-SM^fll^ S 0 -Cfc "Js P R 1 2 1 f ^/KPJRflgflS s2T* 
fc^I^H, 0 1 - 2, - 2, 2^ffi^$^-Cs #;<£>0#£lj£> 1 

7 P P^G^H^S :UC&>9, PR 1 2 lft^/^Ws 3H^srt^ 
25 1 Oti$Xtl£fo%k^ -2, -4, -2^aj^,^^x. &(£R#£lJ<Dl 7 

P Pf4-5§-<D3£1i^ SOfc/i^ P R 1 2 1 f -Y^/WDifcJtS^ s 1 i t 

^frLTV^o 1 7 P P^^(D^S^ S OT'fe 19 N P R 1 2 1 ft^/^Ot 
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l^s2ffc§l^ 0 O^A^^S ^ - 2, -4, -4#ittj^£ttT. 
ik(omM<D 1 7 P P^#©^ffid s S 5 fcts: ^ P R 1 2 1 ^^^/KD^S^ s O 

£7cte, - 2, - 2, 2*saj^3$ttT, ^®»17PPWt 
flgj&*S 4t£)fe?K PR 1 2 lf^^©W5 s 3 r £ as^£*LTV^„ 

5 aSOHPP^O^SOTfc^ PR 1 2 1 s 2tfe 

1 l^^HS^ - 2, - 4, -4^ffl^J$ttT N &(D&M<01 
7PP^f©^l^S3(C/j:!3 % PR12 1ft^©W s s0t*5d\ * 
fete. -2, -4, - 2flSffJ/j£;ftt\ 1 7 P P^f © W S 1 0 

fCfctK PR 1 2 s i £tfS^£*uTV^ 0 

10 ^©17PPffOWsn?fc!), PR121f^/WDWs0t 
fe^ni:, 0 lasA^frtS - 4, - 2, 2^ffi^,$^T, ^©^Ol 
7PPff©WS PR 1 2 l^^/K^H^ s 3^^^r«ir^ 

tf£*K lO^^Si, - 4, -4, - 2^tB^$tVT. #Ctf>H#£iJ©17 
p pftJ§-<DW:m&s OiZ^V) % P R 1 2 1 ^^©JfctgflS s 1 l^sri^ 

15 $ntV^5 B 7PP^fOttiasSl-Cfc»l, PR1 2 1ft^©^ 

dKDmm<D i 7 pp^tfj s 5 0 > p r 1 2 1 ^-r^/K^^ti* 5 s o 

KI&SjK *7h«\ -4, - 2, 2tfSffi;*j£;h/T\ ft©^J©17PPff©t 
tfi^S 411^^ PR 1 2 1 =f-^*/W$:M& s 3 r. £ ^£*LTV^ 0 

20 §|E©17PP|f#-OWSlffc^ PR12 1f^^;VOfii5sOt& 
Si^t, 1 l^A73$3l5t^ - 2, 2, 2^m^^tl,-C N &L<DtifM<0 1 7 P 
P^O^H^S 2fclftt) N PR12 1ft^©Ws2}^5^ 
- 4, - 4, - 2&mt)£tlT, &.<DtifM<0 1 7 P P##<Z>^Jil*SS 1 0 Kt£ K> , 

p r i 2 i ^-r^/MDflciias s i t/^ri ^^^^lxv^ 0 

25 ^©17PPff©WSlt?*)?), PR121ft^^l^s3-C 
fcSi^H, Ol^$Ji5i, 4, 2, - 2astfcl;ft£3vr, ^©^©l 7 
PPWWS PR 1 2 lft^/WWs Q\ZLt£Z>Z.bt*7fr 
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<£>tfcflg#S 0|i?fe!9 s PR1 2 l^^KPJtfcffia* s 2^^5rt^$^TV^ 
So *S£<£> 1 7 P P^O^tt^S PR121 7 s 3 

T'fcSi^C, OOM^tlS^ 4, 4.4asnj*$tit N ftoi*aoir 

tt, 4, 2, - 2^ttl^j$^T, ik<DmM<D 1 7 P P S 4 left!) , 
PR1 2 l ^^^^(DikWfr s 0t^^51 ( ^^$^lXV^5, 5lfe<£>l 7PPf 
f©WSltfcO, P R 1 2 1 f t^/Wtl^ s 3 tfe^i^^ lltf* 
A^I**l5t 2,-2 1 -2«^T, W^jC17PPTOW 
10 PR12 1ft^V©Wsl|C/^i\ 4,4,2*5 

mtJ^flX, |^(C^J© 1 7 P Pf f ©ti^ s S 1 0 (C^ U , PR12m^ 

m^EOl 7 P P^CQ&ji^S 2-r*>9, PR 1 2 1^^^/VCD^S* S s IX 
fc^l^l'. 0 1355X^3 $tlS is 2, 2, - 2-t>$m?3&tlX, M^17 

15 PP^f©tl^S 1 1 fcfcp* P R 1 2 1 f t^/KOft«^ s 0 r i ^ 

7jk£in, lOM^tlSt, 2, 4, 2*5JH^$tvT. &£>B$^J© 1 7 P P?$ 
■&<Dtitfgi& S 0fc*«3 N PR 1 2 s 2tCJfcS^i^$^LT 

V^„ 7 P P^#©^|gdSS 2 7?*>5 % PR 1 2 1 s 

lT'fc^i^C, 0 O^A^^tbS i. 2, 4, 4&mtl£frX, &<DP#£iJ<7) 1 

20 7 PP^©WS5tt"J, PRl21ftl/WW $ s3|:/^«\ i 
7C(±, 2, 2, - 2^ffl^$*1/T, !^©^© 1 7 P P f f S 4 l^i 5 , 

PR 1 2 1 J-^^)V(D^Mi^ s 0 ^51H^^T^5„ i 7 P P$9F 

f©WS2tfeiJ, PR12 1ft^©WslT'l)5i^ 117)5 
AJj^tlZt. 2, 4, 4^mtl^nX, &i<Dtf?M(D 1 7 P P^F#©^^^s 3 

25 PR12 1ft^©Ws3|^i5^ Jcfcte. 2, 4, 2*Sffi^3 

£*L-t s ^©^© 1 7 P P^f ©^iit S 1 0 (I*; ^ PR12 1ft^/l'© 
1$M&s 2H/i5i t&7F-&thX^Z> 0 
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1 7 P P»#<Z>^ffi35SS 2T'fc <9 „ PR 1 2 1 ^-Y^/K^titfS S 2T 
fc5^^s 0 1^A^(^tb6i: N - 2, - 2, 2^{H^j$^T, .&£>B#£!1<£ 1 
7 PP^f(7)«I^S 1 11:^9, PR 1 2 l^-^/KBtfjia* s 3Kl&3^£ 
1 O^A^tLS - 2, - 4, - 2*Si±5^,$^L-r, &OB#£lJ(Dl 

5 7PPffo»soi:35;>5, pri 2 ift^©Ws ll^sri^ 

^£tV-CV^o 1 7 P P^F-^-O^^^S 2l?fc^ PR 1 2 

®:m& s 2T'fc5i^> OO^A^^tL^i:. - 2, - 4, - 4^ttJ^£tLT, 
lfc<D£fM(D 1 7 P P^^O^^^s 5 19 N PR121 *^<Dtf:W& s 0 
^fc(i > -2,-2, 2i&mt}£frT^ lfc<DtifMi\(D 1 7 P P^^-^tt 
10 ti^S 4 P R 1 2 1 A' s 3 l£;^£<5 ;l i; $ foTV^ <5 D 

1 7 P Pff -§-<D^^^ S 2 "Cfc 9 > P R 1 2 1 ^^^^(D^m^ s 2 
1 l&AX&nZ) -2, -4, -4^ffl^J$^T. 
7PP^©WS3t/j;^ P R 1 2 1 ft^/K^tl^ s 0 * 
fete, -2,-4, - 2^{jy^$^ / -c, #Ctf>B#£iJ<D 1 7 P P^-^<Z)^^^s 1 0 
15 PR 1 2 If s 1 i^Tj^frLTV^o 

m&<D 1 7 P P^-^O^H^S <9 > P R 1 2 lf^^JV(O^.M^ sOf 

foZm-frK, 0 1^$^^ -4, - 2, 2^ttS^,$tb-C. &<7}B#£lJ<D 1 
7 P P^-^O^^s l l (eft 9 N P R 1 2 l <7-^*/is<Dtf:W& s 3 r t 

10^^5i: N -4, -4, - 2&}iit)£tLX, ftl(DmM<Dl 
20 7 PP^©WS0(^^ PR121ft^V«^slC45:i:^ 
^£*LTV>5 0 ii,&<D 1 7 P P^-^-CD^m^S 3 T?& <9 , PR12 1ft^O 
Ws0ffc5l^C, 0 O^A^^S - 4, - 4, - 4^{±l , ^j^^LT. 
&<£>B#£iJ<D 1 7 P P^-^tDtKIS^S 5 fclJfc 9 N P R 1 2 1 ^-r -^/l^^H^ s 0 
^ft£yO^ *fcft, - 4, - 2, 2^ttJ^j$^x> <^©B#^iJ(D 1 7 P P^"§-<D^ 
25 HtfSS 4^fti9. P R 1 2 1 ^-V-^/K^t^^^ s 3 &c ££<5 w <t $ ;fa/TV^ £ 0 
m&<& 1 7 P P^#©5btS^S 3 -efc «9 N P R 1 2 1 ^-Y^KP^Hg** s 0 trfe 
51^^^ 1 1 ^x^j^tLS -2,2, 2^tU^,$^x. &(DB3FM<2 1 7 P 
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-4, -4, - 2 ^tti^J^ttTs 7 PP^F^^>^fi|^s 1 Ofcfc!?, 

PR1 2 1 f ^/KD^S;^ s l lefts- £#^£;ft-CV^ 0 
5?,#£> 1 7 P PW-^fDVtW^S 3tfc^ PR 1 2 1 f ^r*;KZ>tfc1!g;&3 s3T 
5 feSm-^^ Ol^^M^ 4, 2, - 2^mt!^tlX, lk(D9l?M<D 1 7 
PP^f©W5S PR 1 2 If ^/KD^ti^ s 0(^£5ri^ 

Tj^tK 10/j^$tl^i, 4, 4, 2^tt{^j$tbT N #C<Z)Bf#Jtf> 1 7 P Pft 
^■(DVtmftS OKteVs PR 1 2 1 f ^/K^H^ s 2iZ?j:Z)~ b&7jk£faX 
V><5 0 JS&^l 7 P Pft-%-<DH£M&S 3X*&V, PR 1 2 If f ^/WWs 

10 3T'fe^i^^ 0 O^A^frS £^ 4, 4, 4^m^I$tb-C, &<DB#£lJtf> 1 

7PPM©WS5}:^!3, PR121ft^©W s s3t^5^ * 
fcfi. 4, 2, - 2&mtJ&tlX, *©HI© 1 7 P Pf f © W S 4 >3 , 
PR 1 2 1 f -r*/ls<DHfcn& s 0(:/i5i kfr7jk£tlX^% 0 17PPf 
«1^S3-Cfe^ PR12 1ft^/WWs3t'fe51^ lltfS 

15 A^§^^ 2, - 2, - 2^tts^j$^T. &(DmM<D 1 7 P Pft^fD&m^ 
S2(l/j:0, PR12 1ff^©fI^slt^5^ ^7^fi N 4,4,2:6* 
fflTjJtlT, yk<D&fM<D 1 7 P P^-^^ti^S 1 0 fcfc s PR12 1ft^ 
jWVtmft s 2 }^^5wi:^$^tV^5 0 

^E<D 1 7 P Pff-^^jt^S 4-efc«9, PR 1 2 1 ^/^<Di£W>& sOf 

20 £>54§^> 0 0^$tl5i> - 2, 2, 4^aj^$HX. #C<DB# 1 7 

PPff©WS 6^^"9 N PR 1 2 1^^^7l-^>^^ s 3iC^5ri^ 
£*U lO^A^^^LS^s -4, -4, -4^tii^J$ttT. &L(DV??M<fr 1 7 P 
P^O^&^S 1 tCft 9 N PR 1 2 lf-t^tl^ s 0M5ri:^$ 
^ 11 /^A;ft -2,2, 4&m?l£thX, VvDtirmv 1 7 P P^-g- 

25 ©^l^S l^^U, PR1 2 If t^;^tl^s 3^^5^i^$tltV^ 

m^SEO 1 7 P P&^-CDWM&S 4-e&«9. PR 1 2 If s 3T' 
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7PPff©WS6|I^^ PR1 2 lf^^oWs.OiC/^^^ 

10^A*£H5^ 4,4,4^{±J*£^T, W^17PP^ 
^W 5 S1W?), PR 1 2 lf^r^cWB 3l^i5rH^^^ 
ll^^^h 2.-2.-4aSW***fC, *0«f»017PPW 
#tt!8*ss 1 PR l 2 i^*A-©4Ktg*s s 0fcft5r£tfS7j*£*LT^5 o 

51,&tf> 1 7 P Pft-g-^tea* S5tfc5s PR12 lft^/Wtii s s 0 T? 

PPWW5S7^^ PR1 2 1ft^«s 31^5^^^ 

S IK* 9, PR 1 2 i^^r^©««*8 3l^5rH^^t 

7PPTO»S5f$)^ PR121ft^W5s 3 1? 

7 p p^#©^m^s 7 pr i 2 s oicfts^a* 

P«*©«t#Sl fcfe?U PR 1 2 l^-r*^©*** ■ 0\Z.t£Z>-ttfm£ 

$Lfc(Dl 7PPTOWS6tfc^ PR1 2 lft^©*«^8 O-C 
*>S»*t:\ 0 l^^Sh -2, 2,4»^t, ^J® 1 7 
PPW^S UZlft<9. PR1 2 1 /KZ> s 3H/i5ri:^ 

£*U 00^^5i:> -2, 2, 4*a***tT, 1 7»P P«F 

t©WS8l^5, P R 1 2 1 f t^^©tfi s s 3 £fctt. - 

4, -4, - 4tfmJj£ft~C, lk<D&Tm<Dl 7PPWWS 9fcfc*K P 
R 1 2 l^^/KBfttga* s 0 KlfcS r. k&7*£fl"C\t^Z>o 

\ 7 P Pft&<DVtm&S 6ffc^ PR 1 2 l^^W^S** s 3-C 
fcSi^C, 0 1^^5fc, 2,-2,-4^ W ^$H-C, *©H**I©1 
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7 ppWWs llcft^ PR i 2 i^-Y*/K0*fctta*s oi;45:i^ 

0 O^A^tbS £s 2,-2,-4^i±J^$tb-C, ^©B|i© 1 7 P 
Pff©WS8t*l3, PR121ft^©Ws0l^5^\ £7cte. 
4, 4, 4^tt}^$^T, ^OB|^J©l 7PPff©W 5 S9t!i^ PR1 

m^<^ 1 7 P P^O^H^S 7T?fe<9 , PR 1 2 l^^/KOttflgfl 5 s Of 
hZ>m&fc, 1 1^A^£*L6^ - 2, 2, 4»^T, &<7>B#£iJ<Dl 7 

P P?3 Actios KcftfK PR l 2 i?-*r*;v(D-®:Mfts 3H/i5i^ s i 
1 0^$H5i, -2, 2, 4^{±J^,$ttT, Wi©l 7PPt 
10 f©WS8i:*!), PRl2lft^tl^s3iufj:5^ ;£ fetes - 
4> _ 4> _4^j±j^§^T N ^(D^iJcO 1 7 P Pff-^O^B^S 9 ^/c£ P 
R l 2 i3--r*;is<Dtf:m& s o Kifts r. t &7F£tiT^% 0 

%Lfe<D 1 7 p pn^mm^s 7~ehv, pr i 2 i^^*w$:-m& s3t 

&3*§1^. 1 l^A^^S-^ 2,-2,-4^tB^I$^-C, &<D0#£lJ<Dl 
15 7PPff©WSli^i!), PR12 1f^^/KDW 5 s0t/j:5:^ 5 
1 O^A^frLSi:, 2,-2,-4^ffl71$tlt, &<DB#£iJ<D 1 7 P 
P^-^-O^^^S 8lC/^<9, PR12 1f^^»'s0l^5^ *fcte. 
4, 4, 4^tH^|$^T. WII©1 7 P PiSf^M^s 9 KfcD* PR 1 

20 m£<£> 1 7 P Plf^-O^H^S 8-t?fc<9 , PR121ft^©Ws0f 
feSitl^K, OO^^^i:, - 2, 2, 4^ttJ^j$^-C, &<£>B#£iJ?>l 7 
PPWtMS 1 fcufctK PR 1 2 l^^/KDfttlt^s 3^^5'^i:d^ 
£;ft,-Cl^„ m^^l 7 PPff©W^S8t«fc^ PR1 2 l^^/K^Pt 
i^ s 3T^5i^l', 00^A#£;ft3i:. 2, - 2, -4^(±}^$^T, ^ 

25 <Dmn<D 1 7 P P#^-C0^S^S 1 fcfjtV) s PR12 1ft^®tPsOC 

7PPWWS 9-Cfo^, PR 1 2 l^^*/U<Dtfim& s Of 
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7 P P^F-§-<D^li^S PR 1 2 lft^©tMs3|^5I^S 

7^£;fr, 1 0 ^A^tlS - 4, -4, - 2&m?)£tlX, &i(Dti?M<Dl7 
PPfWl^S OK&i?. PR 1 2 lft^/^ti^s l^&S^i^TF 
5 $tlTVv§ 0 g^^) i 7 P P^t©)^I^ S 9 1?$) PR12 1ft^t 
l^sOT'fc^i^l:, 1 1 ^A^t^S - 2, 2, 2^m^J$tLT, &© 

7 P P S 2^^9, PR 1 2'lft^/K5W^s 2\Zt£ 
*fc«, - 4, - 4, - 2^tt}^^ttT, ^OB#^)J^ 1 7 P PiJf^-<D^S 
tf* S 1 OK 0 N P R 1 2 1 ft^/KD^I^ s 1 fcfcS ^ i:^$^^TV^5 0 

10 »17PPff(7)WS9ti)t), PR121ft^WWs3T' 
feS^^K, 0 1 ^A^tlS <b s 4, 2, - 2&ttit)£thX, ?k<DmM(D 17 
PP^Ft©ti^S lt/i!), PR 1 2 lft^/^Ws 0W5:i^ 
£tK 1 OtfAJlZthZ 4, 4, 2^ttS^$tLT, ^ONF^IJ© 1 7 P Pif?# 
Oflt^S O^/fel?, PR 1 2 l?t^©tl^s 2^^5ri^^$^XV^ 

15 -5 0 ME© 1 7 P P^F-^-O^B^ S 9 -Cfc 19 s P R 1 2 1 s f-^*tV<Dlfc.m& s 3 
T'foZWt&fc, 1 1 ^A^£H6 2, - 2, - 2^jfJ^,$tLT N &<D&fM<D 
1 7 P Pft%-<Dtf:ntfS 2\Zt£V), PR 1 2 1^^^7U<Dmm^ s 
*fc(*. 4, 4, 2^aj^$tV-C. MIJ©1 7PP^©WS1 Ot/jJ 
«K PR 1 2 1 ^^/KOtfcti^ s 2 ir^^tL-CV^o 

20- ^4© 1 7 P Pf ^-©^i^ S 1 0 t'fe 5 , PRUlft^Wsl 
T-£>5*§-3^ Ol^^^i:, 2, 2, 4&mtf£ftX^ ^.(0^%\(0 1 7 
PPft%-(Dtf:m&S 1 2*£&9 N PR 1 2 l^^^^O^tJI^ s 3(^§it^ 
^^HTV^o 5ft(D17PPtf(Z)WS10tfc^ PR12 1ft^ 
<D^^ s 2-Cfe^^K, 0 1 ^A^tl^i^ - 2, -4, -4^tt}^l$H 

25 T, &i<Dmn<Dl 7 PP^W1#S 1 2K&9, P R 1 2 1 ^^^/KD^fli 

^LfeCDl 7 P P^^<D^^S 1 lffc^ PR 1 2 s 0 
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oi^x^i$tt5<b. -4, -2, 2^mtj^tix s ^(Dmmn 

1 7 P P^-^-O^^S 1 fcfc 0 s PR 1 2 l^^/K^ftcH^.s 3 t 
&7jkiStl s 10^^5i:s -4, -4, - 2^ffi^^^T s &<DB#£lJ(£>l 
7 P P^^ST^S CH£&9 s PR 1 2 lf-^^J^CD^m^ s i t^2>rtd5 
5 /T$tlTV^ c 5L£<£ 1 7 P P^-^O^ti^S 1 1 T?*> <9 > PR12 1ft^ 

©WsO-e;b5I^^ l l tfAJiisfriZ - 2, 2, 2^ffi^ $ttx, 

&<DB#£iJ(D 1 7 P Pff-i-O^S^S 1 3^ft<9 N PR 1 2 s 
2!<z.f£Z>^ b&7jk£fhT\<^& 0 i€© 1 7 P P^f ©ti^ 5 S 1 1 tfe PR 
1 2 lft^^©W 5 s OtfcSi^^ OO^^WJ:, -4,-4, 
10 -4^{i}^j$^T, &<DH#£iJO 1 7 P P^-^tfcti^S 5 t-ft 9 N PR121f 
•^#/KZ>1fct8a s s 0 \Z.t£Z>J)K *fctt, - 4, - 2, 2^W^$ttT N ^<DB##J 
GDI 7 PPff(D»S4|^d:!), PR 1 2 1 ^-Y^K^S^ s 3C*5i 

&&<D 1 7 P P^F-i-^^^ S 1 1 T'fe «9 , P R 1 2 1 s 3 

15 X»&Z>Wi&\Z., 0 1 ^A^£*LS 4, 2, - 2&)&Jl1SflX, ^.(D^M<D 1 
7 PPff©^!^ Slfc49, P R 1 2 1 ^^/MOfcligj&S s 0 fcfcS £ 
^£*L. lO^JtlStx 4, 4, 2^tt>^,$tLT, fc<Dl&n<D 1 7 P P# 
#<D^S^s 0 fcft <9 , PR 1 2 1^^/K£>#tlitf5 s 2 Kfc 3 £ £ £*l/r 
V^5 0 gS© 1 7 P Pff ©ti^ 5 S 1 1 ffc !) , PR12 1ft^©tP 
20 s3-e<fe3*^ ll^A*^5h 2, - 2, - 2 # fcU # £ , 

1 7 P PW^COWM^ S 1 3 l^ft <9 N P R 1 2 1 f t^/^ti^ s 1 Kft 
5rt^$tlTV^«, 7 PPi?5ftOft«iSS 1 P'R 1 2 1 

^-r^/K^H^ s 3T"fc5i^t, 00^^«i> 4 , 4 , 4 £ 
ttT> ^(D^M<D1 7 PPft©WS 5fclfc!9 N PR12 1ft^©tl 
25 ^s3|:/j:5^ 4, 2, - 2^tt}^$^x, ft©^J©17PP^ 

S 4}31&>9, PR 1 2 l^JfcyKDftllgflS s 0 ^ft 6 ^ £ 3^ £ ;3^TV^ 

<5o 
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m^<0 1 7 P P^-^©^flg*SS 1 2 9, P R 1 2 1 ^-^^/K^^pdS s 0 

©17P P^#<Dt*tli^S 1 4M&9 S P R 1 2 l^-r^^CD^m^ s 0^45 
^ £r/$^£;ftTV^ 0 9M£e£>l 7 PP^f©»S 1 2X*fciJ, PR12 1f 
5 t^©ti^ 5 s 3tfe5i^t, 1 l^^ll^h 4, 4, 4^{U^,$tV 
~C ^(D^JO 1 7 P Pf ^-(7)^1^ S 1 4 tfi I? , PR1 2 lf^^/KO^l 
s 3 - £^7F$;ft-CV^ 0 

1 7 P Pff ^Htf* s 1 3 X*&> 9 , P R 1 2 1 J-^*JV<DytM& s 1 
X&Z>M-£K, 10&Atl£tl5k, 2, 4, 2&mt>£1nX, Hk<DmM<Dl 7 
10 P P s PR121 ^^A-Otfc^ s 2\zts;% Z_ t&m 

^tl> 0O^$tl^i, 2,4,4i5|il^$t l T, ^<D^j(7)17PP^f 
WH^S 5Kl&<9> PR 1 2 lft^Wtl^s 3iZf£Z) Zb&TF&nX^ 
£ D 1 7 PP^ffWtl^S 1 3 -efc 9, PR 1 2 1 =5-^%?V<Dymi£ s 

17&5i§^K\ 1 1 tfSA^^S £ N 2, 4, 4^^^$^-^ 1k(DmM(D 1 
15 7PPff0tl^S3C^!9 N PR121ft^©Ws3t45/!l\ f 
fc«:, 2, 4, 2^^^T, &(73B#£lJO 1 7 P Pn^fDVtM&S 1 0 fcfc 9 , 
PR 1 2 1 ^^/KDtfcfl^ s 2 £^£*LT^£ 0 

1 7 P Pn^-fD&M&S 1 3 t?*> 9 s P R 1 2 1 ?-V*>W#te& s 2 
X&ZWi&K, 10^§n5i> - 2, -4, - 2aSffi;*j£;ft/T\ &<E>B#£!I 
20 ©1 7 PPff©WS 0*3lft9> PR121ft^Wsll^j:5: 

<t#^$tK o oftAjj^foz - 2, -4, - 4&mt)£tix^ ik<Dmm(D 

1 7 P P^O^ti^S 5K1&9, PR 1 2 lf^^/KDtl^s CHc'ft&r «t 
•as**$*vC^5 0 1 7 P P^^H^S 137*9, PR121 

;KDW 5 s2t'$)5l^(C, 1 l^A7J$ti§i, -2,- 4, -4&Btfj& 
25 ttT N &<£>B#£lJ<£> 1 7 P P^F-^O^iSs 3fc49, PR121ft^^l 
tfS s 0 tfti^ - 2, -4, - 2*SHi^J$tbT % &<£>B#£l](D 1 7 P P^-^-CO^ 
flg#S 1 0 fcfc 9 % PR 1 2 1 ^^/KPtfcBtf* s 1 [ZteZZ bfr7F&thX\,^5 0 
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i 7 p vn^fD-ytnfts i 4t?$> d „ p r i 2 1 ^^/^jRfw* s 0 

T'fe5l#('s 0 1 ^A^J$tL5 <b:s -4,-2,2^^T, &<DB#£iJ© 
1 7 P P^#O^S^S lKfctK PR 1 2 l^-Y^^(Z)^B^s 3te:ft£r.£: 
J^TF^tU 0 0^^15^ -4, - 2, 2^tH^$tt-r. ^©B#^IJ<D 1 7 
5 PPWWS 4fc&<9, PR12 1f + ^C»s3l^j:5:^^ 

1 7 P P^-$§-<D#tH^S 1 4tfe <9> PR 1 2 1 ^-Y^/KZ>^^^ s 3 

"Trfeem^^s Ol^AA^St 4, 2, - 2&mt>£ft<X, &<db#£!|cdi 
7 P P$t-%-<DW;n& Sll:49, P R 1 2 1 ft^^<©ttl^ sOtftSii: ^ 
10 0 0^A^J$tt5i % 4, 2, - 2a*ffl;fc<**VC\ ft(D^©17PP 

fttfil^S 4K&<9> PR 1 2 l^^^^o^tS^s s 0^/i5ri:^^n 

K±©i: l 7 P P4ff#*5J:OfPR 12 1 ?-^*;\'<D<&&Y WMiilt 

El 2 8*3 XXim 2 9^^»#*^^^tl-§lll^v (1 7PPtfOft|,PR 
15 12 1 f-V^JWUXte) 2>S % (SO, si), (SO, s 2) , (Sl,sO), 
(Sl,s3), (S2,sl), (S2,s2), (S3,s0), (S 3, s 3) , 
(S4,s0), (S 4, s 3) , (S5,s0), (S 5, s 3) , (S6,s0), 
(S6,s3), (S7,s0), (S7,s3), (S8,s0), (S8,s3), 
(S 9, s 0) , (S9,s3), (SlO.sl), (S10,s2), (Sll.s 
20 0), (Sll,s3), ( S 1 2 , s 0 ) , (S12,s3), (S13,sl), 

(Sl3,s2), (S 1 4, s 0) ,&£Tfi (S 1 4, s 3) ©tl®3 OJffcflgfC 
. «fc iJMtSr b&T'%, ^©M/!)^^ 01 0£r#figL-C_hMLfc2 1 

ixmnhuy x&sLkmmkz, mm-tzmm'zmi&zitzz tizzy, mi \<o 
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-§"fb*5 it^p r 1221 ^^/kd M^y *m%Ltz. 4^iiaiji^jx5o 

1 7 P P^F^-(D hwy^i^i PR 1 2 2 l ^*/ko h ^.*3»4r^l«fcjl 
^^•^TTt^^fi. 6 Otifc6ti^\ 17PPtf©hvy^h N 
RZ IfW±l)tPR 1 2 lft^;KD hHJ^^Sr^tS-ttiUx 

5 3 0^^"C?glJM$tt5„ i~^*5*>. 17PP^©bHJ7*$fc, PR 12 

2 If t^/^©^ h y 0 5O|Bftff^«l 51©PR- 
S I SO«-*§-gfl8 1 -Cte^^tUC^fc, 1 7 PP©ffi/j-Ctt*>!9#^V^tlg» 

^SS:*ft5J:5k:RWU^ *>^6A/. ^46**6 feftTV** U 

20 Sl 5 1, Ull 9£>fE0??£^g2 5 l x H2 0©lBtff4gl3 0 1, *3«fct* 
0 2 1 ©IB^W^g 3 5 1!t m 3 0 ^ $ i 5 ftl3^S£^tt 4 0 1C 

HI 3 0('*5V^T, CPU (Central Processing Unit) 4 1 1 tt x ROM (Re 
ad Only Memory) 4 1 2 HEts $ $T/"C V ^ <5 7° n^7^> fBjt&S 4 1 8 

25 ' i^bRAM (Random Access Memory) 4 1 3 l!l P — K $ tltizfu J? 7 J\ o 
T^-a©AQ.a^^fTi-?>o RAM4 13l:fitfc, CPU4 1 li$4rtO*lS: 
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CPU411, ROM4 1 2, *3j;TJ*RAM4 1 3 tt x 4 14 LTfB 

Hfc«Sltt$fl/TV>5 0 :0/^4 14CI4*fc N Affi^-Y ffr.zK — X 4 1 5 t> 

5 16, CRT (Cathode Ray Tube), LCD (Liquid Crystal Display) ?£ if i 

£*L5i§<f§P4 1 9aSgs*fe&*V0^ 0 ftflTftU 1 9fi N 0^ LftV^ $/ M7- 

10 AW^^7x-7 4 15HH:*fc, K7^^4 2 

ft, ^^T^*;* 4 2 1. %7*4 *9 4 2 2, 7^4 2 3, lfcV>ii¥ 

^7A«5, ^(3i^DTfalt$B4 l 8Wy^ }>-^$ft5 0 

fete, #®ro/n^7AS:>f &m<DmM* mft-f Z r. <b 

20 ^A%*§Prr5?c#^K^£*L5, -if 7 A#*fB$!;cF ^t"C v^S^^^ >f ^ ^ 
42 1 (7 V^S^/Ut^ Sr-g-tf) x 3t"7 i V^^ 4 2 2 (CD-ROM (Compact 
Disk-Read Only Memory), DVD(Digital Versatile Disk) ^r^t? ) 1 , JbM 
$5.7*4 X? 4 2 3 (MD (Mini-Disk) (MO *T^tp) > t> I, < * J* 4 

2 4 4i > J;!)/ t c^77-^f^7H 1 J: t> «j***v5^»t-e* < , 

M4 1 2^, |Btt§P4 1 8^*tL*^— Kx^^^^^T?^^ttSo 
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2. t&IS^P^-^-^. 1 7PP (Parity Preserve/Prohibit Repeated Mini 
mum Transition Runlength) $£.Wffi"&X&> <5 

3. mmm^&fc, ^Ati^tm^xm^n^ 

15 &!$mki-z>m-#:<Dmmm i «^fa«^^e 0 

20 6 . SulB^^-^^«s B C J R (Bahl-Cocke-Jeinek-Raviv) T^=f V XA?: 

m^xm-&*ft5 

7. lutEH^^.©:^ SOVA (Soft-Output Viterbi Algorithm) ^^V^ 

8. WBB«F#A;&«kW:, PR (Partial Response) «M4te*Hfc $ HfciifilB^ 
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5 VNT. 

jftfB^P^&A^i-S^A^xy^, 
^ x v~fh 

1 0 . 

buib^f-^a^i ^ ^o*a.a^ «t ?j a^j $ thfcmw.mmn^-(Dm^n ? ## 

20 

25 11. ^^3£^v^T^^k$nfe35iww#*«^i-s*aasr = ^ 

Huia^p^SrA^i-5^-§-A^^7 i S'7 p i:s 
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